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1. Introduction 
The Port of Portland (Port) is under a Voluntary Cleanup Program (VCP) Agreement with the Oregon 
Department of Environmental Quality (DEQ) for Remedial Investigation (RI), Source Control 
Measures (SCMs), and Feasibility Study (FS) at the Terminal 4 Slip 1 Upland Facility (the Facility) in 
Portland, Oregon (dated December 4, 2003). This RI Report was prepared to meet the RI report 
requirement of the VCP Agreement and Scope of Work (SOW). A Facility Location map is provided 
on Figure 1; a Facility Plan is provided on Figure 2. 

1.1 Purpose and Scope 

The purpose of the RI was to determine the nature and extent of potentially hazardous substances in 
Facility media and to evaluate constituent migration pathways at the Facility. The RI activities were 
also completed to evaluate the need for SCMs to address unpermitted discharges or contaminant 
migration to the lower Willamette River. 

The scope of the RI was limited to the upland portion of the Facility. As described in the VCP 
Agreement, the upland portion of the Facility is that area above the ordinary line of low water of the 
lower Willamette River at Slip 1 and Wheeler Bay. The Upland Facility boundaries are shown on 
Figure 3. The scope of the RI did not include the in-water sediments of Slip 1, or the City of Portland's 
(City's) municipal separate stormwater system that crosses the Facility and discharges at Outfall 52C 
(the City's outfall does not drain any stormwater from the Facility). 

The Facility is within the Portland Harbor Superfund Site study area (River Mile 2.0 to River 
Mile 11.0). The Port has entered into an Administrative Order on Consent (Order) with the U.S. 
Environmental Protection Agency (EPA) for a CERCLA Removal Action for the Terminal 4 Removal 
Action Area sediments (CERCLA 10-2004-0009, executed by the Port and EPA in October 2003). 
The Terminal 4 Removal Action Area is defined as that portion of the Port of Portland's Terminal 4 
Facility extending west from the ordinary high water line on the northeast bank of the lower Willamette 
River to the edge of the navigation channel, and extending south from the downstream end of 
Berth 414 to the downstream end of Berth 401, including Slip 1, Slip 3, and Wheeler Bay. The 
ordinary high water line boundary of the Removal Action Area is shown on Figure 3. As can be seen 
on Figure 3, the Upland Facility boundary overlaps with the Removal Action Area. As stated in the 
VCP, the Upland Facility work is to be integrated and coordinated with the Terminal 4 Removal 
Action. This coordination is currently underway, pending EPA decision on the Removal Action 
approach. 

The RI was conducted in accordance with the RI Work Plan (Hart Crowser, 2004a) and the RI Work 
Plan Addendum for Phase III Work Scope (RI Work Plan Addendum; BBL/Ash Creek 
Associates/NewFields, 2005b). This RI Report presents the results of the RI and summarizes the 
results of a screening level Risk Assessment of the collected data (the complete Risk Assessment is 
contained in Appendix A). The RI Report was prepared pursuant to the VCP Agreement and Oregon 
Administrative Rule (OAR) 340-122-0080, and in accordance with guidance from the EPA (EPA, 
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1988). DEQ guidance on conducting a Human Health Risk Assessment (HHRA) and an Ecological 
Risk Assessment (ERA) were also used to prepare the Risk Assessment components of the RI. 

1.2 Report Organization 

This document is organized in the following manner: 

Section 2 provides background on the Facility, including the physical setting, Facility history, 
previous investigations and remedial actions, potential areas of concern (A0C5) identified during 
the RI Proposal/RI Work Plan process, and cultural resources. 

Section 3 summarizes beneficial land and water use on and adjacent to the Facility; Appendix B 
supplies additional documentation supporting the beneficial use survey. 

Section 4 summarizes the RI activities; details on methods and procedures are contained in 
Appendix C. 

Section 5 presents the results of the RI, including a description of the geologic and hydrogeologic 
conditions encountered, and the chemical analytical results of soil and groundwater samples 
collected during the RI; lithologic logs from borings installed are contained in Appendix D; 
groundwater elevation maps generated from monthly water level measurement data are contained 
in Appendix E; hydrogeologic information from the Terminal 4 Removal Action Area Engineering 
Evaluation and Cost Analysis Work Plan (EE/CA Work Plan) is contained in Appendix F; and the 
analytical data are archived on a DVD contained in Appendix G. Appendix H provides a 
discussion of the results for each potential AOC investigated. 

Section 6 summarizes the key data used to develop the Conceptual Site Model (CSM) for risk 
evaluation. 

Section 7 summarizes the screening level Risk Assessment; the Risk Assessment Report is 
contained in Appendix A. 

Section 8 presents a Source Control Evaluation, as required by the VCP Agreement and 
consistent with the December 2005 Joint Source Control Strategy (JSCS) document 
(DEQ/EPA, 2005). 

Section 9 presents the RI summary, conclusions, and recommendations. 

Section 10 lists the references cited in this RI Report. 
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2. Background 
2.1 Physical Setting 

2.1.1 Facility Description 

Terminal 4 is located in the NW 1/4 and NE 1/4 of Section 2, Township 1 North, Range 1 West of the 
Willamette Meridian, Portland, Multnomah County, Oregon. The Facility location is included on the 
Linnton Oregon U.S. Geological Survey (USGS) 7.5-Minute Quadrangle map (USGS, 1984). The 
topography of the Facility is relatively flat, with an elevation of approximately 30 feet above mean sea 
level (MSL). The ground surface of the Facility consists mainly of asphalt or concrete, with areas of 
gravel and grass interspersed. No surface-water bodies are located on the Facility, but it is located 
adjacent to the Willamette River. 

Terminal 4 comprises approximately 283 acres on the east bank of the lower Willamette River and is 
downstream from the St. Johns Bridge in North Portland, between River Miles 4.1 and 4.6. The 
vicinity of the site is shown on Figure 1. The portion of Terminal 4 identified as the Slip 1 Upland 
Facility is approximately 98 acres in area. The Facility is located at the northern end of the terminal 
and is bounded to the north by the Schnitzer Steel Products facility property boundary, to the east by 
the Terminal 4 property boundary, to the south by the Willamette River (Wheeler Bay) and the 
boundary of the Terminal 4 Slip 3 (T4S3) Upland Facility, and to the west by the ordinary line of low 
water of the Willamette River at Slip 1 and Wheeler Bay. 

The VCP Agreement divides the Facility into two Operable Units (OUs), OU1 and 0U2, as shown on 
Figure 2. OU1 consists of an approximately 53-acre northern portion of the Facility, which 
encompasses the former Cargill leasehold. 0U2 consists of the remainder of the Facility and is 
approximately 45 acres in area. 

2.1.2 Climate 

The winters in the area are mild and wet. Summers are moderately warm and dry. According to 
Oregon State University's Oregon Weather and Climate Data Website, precipitation averages 
36 inches per year, with approximately 75 percent of the precipitation occurring between October 1 
and March 31. Monthly average temperatures range from a low of approximately 34°F in January to a 
high of approximately 80°F in July and August. 

2.1.3 Surface Hydrology 

The Facility is located adjacent to the Willamette River. The ground surface of the Facility consists 
mainly of asphalt or concrete, although areas of gravel and grass are also present (Figure 4). Surface 
hydrology at the Facility consists primarily of surface runoff as sheet flow during rainfall events. Much 
of the sheet flow is captured through a permitted, piped stormwater conveyance system with inlets 
located as shown on Figure 4. There are also localized areas of potential direct discharge to the 
Willamette River on the northern bank of Slip 1 and infiltration into the surface soils in the vicinity of 
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outfall W3 (Wheeler Bay). These areas are indicated on Figure 4, along with the type of surface 
material (paved versus gravel) throughout the Facility, and the general direction of surface runoff. 

The VCP Agreement (Section II.A.2) requires the Port to address unpermitted releases to the river. 
Stormwater and the stormwater conveyance systems at the Facility are actively managed by the Port 
under the Port's National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm 
Sewer System (M54) Permit Number 101314 and by Port tenants, including IRM and Kinder Morgan, 
under individual 1200-Z industrial stormwater permits. These permits authorize the release of 
stormwater to the river subject to specified terms and conditions and also require the implementation 
of best management practices (BMPs). For example, two BMPs currently employed at the Facility 
include cleaning of catch basins on an annual basis and installation of filter fabric within catch basins. 
The Port and its tenants implement the terms and conditions of their permits and report annually to 
DEQ. Based on a review of records, the Port, IRM, and Kinder Morgan are currently in compliance 
with their permits. 

The river stage is typically between 3.7 and 11.7 feet MSL, based on information from the Morrison 
Bridge gauge. The diurnal tide range is 2.2 feet at low river stage and becomes progressively less 
with higher river stages (NOAA, 2003). According to the Federal Emergency Management Agency 
Flood Insurance Rate Map, City of Portland, Oregon, Map Number 410183-0015C, dated October 19, 
1982, the majority of the Facility is located within Zone C, with minor portions adjacent to the river and 
slips located within Zone B. Zones B and C are described as areas between limits of the 100-year 
flood and 500-year flood, or certain areas subject to 100-year flooding with average depths less than 
1 foot, or where the contributing drainage area is less than 1 square mile, or areas protected by 
levees from the base flood. 

2.2 Facility History 

The Port prepared a detailed discussion of the history of Terminal 4 (including the Facility) for the 
EE/CA Work Plan (Blasland, Bouck & Lee, Inc. [BBL], 2004) and EE/CA Report (BBL, May 2005). 
Information on Facility operations, former and current tenants, and substances currently or formerly 
handled at the Facility are detailed in Appendix A of the EE/CA, which is attached as Appendix I to 
this RI Report. 

The Port acquired the property constituting the Facility in 1971 as a result of the Port's merger with 
the City of Portland Commission of Public Docks (City CPD). The City CPD purchased the property in 
1917 as part of the original 117.55-acre site for the St. Johns terminal. This included approximately 
36 acres of submerged land around the former Gatton Slough, which entered the river near the head 
of Slip 1 (Figure 2). Development of the terminal resulted in the filling of Gatton Slough and adjacent 
areas within the river, and excavation of Slip 1. In 1972, the Port purchased a strip of land along the 
northern property line from Broadway Holding Company in connection with the relocation of the grain 
berth to the face of current Berth 401 (Hart Crowser, 1991). 

The Port leases portions of the Facility to various tenants. In addition, the City owns a small parcel 
within the western portion of 0U2. Figure 5 shows the location of current and recent tenant-occupied 
areas at the Facility. 
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2.3 Summary of Previous Environmental Investigations 

2.3.1 Upland Investigations 

The following briefly summarizes significant previous investigations and remedial activities that have 
occurred at the Facility; a more detailed description is provided in the RI Work Plan and in the reports 
referenced. 

1989 Environmental Assessment and Underground Storage Tank Removal at Rogers Terminal. 
In October 1989, the Port had an environmental review conducted for the buildings, property, and 
operations at the Rogers Terminal and Shipping facility (Hahn & Associates, Inc. [HAI], 1989a); the 
Rogers leasehold area is shown on Figure 5. The review consisted of a site survey and a regulatory 
review of the conditions and operations at the locations that were of environmental concern. The 
survey identified one unregistered 10,000-gallon gasoline underground storage tank (UST) at the east 
end of the former Gearlocker building at the Facility and stained soil associated with a former 
aboveground used oil tank. The 10,000-gallon UST was subsequently removed by HAI (HAI, 1990a). 
Groundwater was not encountered in the excavation. Two soil samples were collected from the UST 
excavation. Gasoline was detected in one of the two samples at a concentration of 7 parts per 
million (ppm). This concentration was below the cleanup standard and no further action was 
recommended. 

Polychlorinated Biphenyl Release at the Pier 4, Berth 411 Electrical Substation. Approximately 
35 gallons of polychlorinated biphenyl (PCB)-containing fluid were released at the Pier 4, Berth 411 
electrical substation on April 25, 1989. The spill was contained within the transformer room and an 
underlying utility tunnel. A cleanup was conducted under EPA oversight (HAI, 1989b; HAI 1990b). 

Environmental Assessment of Marine Terminal 4. An environmental site reconnaissance of 
Terminal 4 was conducted in 1990 (Hart Crowser, 1991). The purpose was to assist the Port in 
developing environmental management plans for the terminal. The reconnaissance focused primarily 
on a review of hazardous waste management practices, current discharges, and a review of 
regulatory agency files. 

1996 Environmental Review and Soil Sampling - PM Ag Products, Inc. GeoEngineers conducted 
an environmental review for the PM Ag Products leasehold (GeoEngineers, 1996); the PM Ag 
Products leasehold area is shown on Figure 5. The report identified three Recognized Environmental 
Conditions (RECs) at PM Ag's leasehold: a liquid fertilizer spill associated with Tank No. 16; 
suspected asbestos-containing building materials in the office building; and a 12,000-gallon UST that 
required integrity testing. DAI Environmental conducted a soil investigation to evaluate the liquid 
fertilizer release (DAI Environmental, 1996). Eight soil samples were collected from four locations 
(samples collected at depths of 1 and 5 feet at each location) and analyzed for nitrates. Nitrates were 
detected only at one location, at concentrations of 0.75 milligram per kilogram (mg/kg) and 
0.52 mg/kg at 1- and 5-foot depths, respectively. The investigation report prepared by DAI 
Environmental also included results of the tightness test of the 12,000-gallon UST. The UST passed 
the integrity test. In 2001, HAI decommissioned (by removal) a 15,000-gallon UST from the west side 
of the boiler building and reported that the UST had been used to store boiler fuel (HAI, 2001). The 
location and historical use of this UST is consistent with the 12,000-gallon UST identified by 
GeoEngineers in 1996. Hahn reported that no further investigation or cleanup was necessary since 
the petroleum hydrocarbon concentrations detected in soil were below the DEQ Level 2 Soil Matrix 
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Cleanup standard of 500 mg/kg. In a letter to the Port (Dated July 18, 2001), the DEQ indicated that 
the "Department has registered this report and certification and closed its file on the project" (DEQ, 
2001a). 

1995 Port of Portland Tank Management Manual. On behalf of the Port, Century West Engineering 
Corporation (Century West) created a Port-wide Tank Management Inventory, including Terminal 4 
(Century West, 1995). A site assessment was also completed for each of the terminals, which 
focused on a tank status assessment. The tank status assessment included ownership identification, 
location mapping, state of activity/existence, and regulatory compliance. A 1998 DEQ Strategy 
Recommendation report discussed regulated USTs at the Facility, and generally concluded that any 
associated releases did not require further evaluation as sources of petroleum product contamination 
(DEQ, 1998a). 

Terminal 4 Track 401 Soil Sampling Project. In 2001, URS conducted limited sampling of the 
railroad alignment near the IRM Leasehold area (URS, 2001); the IRM leasehold is shown on 
Figure 5. The shallow soils in this area were to be removed for railroad maintenance work. The 
sampling found that lead was present in the shallow soils at concentrations that exceeded Resource 
Conservation and Recovery Act (RCRA) characteristic hazardous waste levels for toxicity. The soil 
with lead was excavated and properly disposed of by the Port. 

2000 Preliminary Assessment of Terminal 4. In 2000, the Port completed a Preliminary 
Assessment (PA) of Terminal 4, including the Facility, at the request of the DEQ (Port, 2000). The PA 
provides a history of the Facility, discusses wastes generated at the Facility, and evaluates potential 
exposure pathways. The PA concludes that impacts to groundwater are not anticipated, and direct 
contact with hazardous substances is unlikely because there was no evidence of contamination in 
surface soils, subsurface soils, or groundwater. The DEQ provided comments on the PA in a May 14, 
2001 letter to the Port. HAI, on behalf of the Port, responded in a 2003 report and addressed the 
following DEQ requests: delineation of the Facility boundaries; clarification on the location of certain 
historical features; documentation of adequate soil removal associated with a former Rogers Terminal 
aboveground used oil tank (identified by HAI in a 1989 report; see above); more documentation of 
historical waste generation and management practices; and clarification regarding the absence of a 
sheen at the Slip 1 groundwater seeps (HAI, 2003a). In November 2002, HAI conducted a limited 
investigation of groundwater seeps at the east end of Slip 1 (HAI, 2003b). Groundwater seep 
samples were collected and analyzed for petroleum hydrocarbons, polycyclic aromatic 
hydrocarbons (PAHs), and volatile organic compounds (VOCs). No sheen was observed during the 
sampling activity. VOCs were not detected. Diesel-range and oil-range petroleum hydrocarbons 
were detected at one of the three sample locations. PAHs were detected above DEQ Ecological 
Screening Level Values (SLVs) at two sample locations. PAH detections were attributed to 
suspended solids within the unfiltered samples. 

Terminal 4 Early Action. BBL assembled a history of the Facility, which is included in the Draft 
EE/CA Work Plan (BBL, 2004). The document contains a discussion of area history and current uses 
of the Facility, a chronology of ownership and operations at the Facility, historical terminal operations, 
current terminal operations, dredging and filling history in the vicinity of the Facility, and adjacent 
property ownership and operations. This comprehensive historical operations review was used by 
URS in development of potential AOCs at the Facility summarized in the RI Work Plan (Hart Crowser, 
2004a). 
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2003 Environmental Site Assessment of CLD Pacific Grain/Cargill Facility. ATC Associates, 
Inc. (ATC) conducted an Environmental Site Assessment (ESA) on behalf of Cargill for the Cargill 
Leasehold (ATC; 2003); the Cargill leasehold is shown on Figure 5. The ESA was performed as an 
exit activity as part of Cargill terminating their lease at Terminal 4. The activities included standard 
ESA work performed in accordance with ASTM Practice E 1527. The ESA concluded with findings of 
six separate RECs at the leasehold: a rail pit sump containing oil and water; surface soil staining 
along railroad tracks; ground surface staining around two hydraulic pumps; one UST with no 
documentation of soil testing prior to removal; floating oil within a former well; and potential 
groundwater impacts associated with off-site facilities. These were each identified as potential AOCs 
as a part of the RI Work Plan (Hart Crowser, 2004a). 

2.3.2 Sediment Investigations 

Previous sediment investigations have been conducted at Slip 1, Wheeler Bay, and Slip 3. A 
summary of existing sediment data is provided in the EE/CA Work Plan (BBL, 2004) and EE/CA 
Report (BBL, 2005) and is not duplicated in this report. The EE/CA Work Plan identified metals, 
PAHs, phthalates, total 4,4'-DDT, total PCBs, and petroleum hydrocarbons as general constituents of 
interest (COls) for sediment. These COls were included in the overall 001 list for the upland RI. 

2.4 Areas of Concern 

On behalf of the Port, URS prepared a RI Proposal (URS, 2004) that identified 77 potential AOCs 
where hazardous substances may have been handled or managed. Available information on each of 
the AOCs was obtained and each was reviewed to determine whether further investigation was 
warranted. The RI Proposal recommended 19 of the potential 77 AOCs for investigation of releases 
of hazardous substances. DEQ reviewed the RI Proposal and, in a February 18, 2004 letter, DEQ 
requested that the Port revise the list of AOCs to include additional AOCs for investigation during the 
RI. In accordance with DEQ comments, the RI Work Plan identified 42 AOCs for investigation during 
the RI; the locations of these AOCs are shown on Figure 6. Further evaluation was found not to be 
warranted at 35 of the initially identified AOCs (Hart Crowser, 2004b). 

Subsequent to the development of the RI Work Plan, six additional AOCs were identified: 

During a site walk with DEQ on April 14, 2005, longshoremen who worked at the former Cargill 
facility stated that pesticides and hydraulic oils were released and creosote and other wastes were 
discarded at specified areas at OU1 during former Cargill operations. In a letter to the Port dated 
April 19, 2005, DEQ requested additional sampling be conducted in these areas (see Appendix B 
of BBL/Ash Creek/NewFields, 2005b). As described in a letter from the Port to DEQ dated June 1, 
2005, two of seven areas identified in the letter had already been sampled during the Phase II 
activities. The remaining five areas were identified as new AOCs (AOC 78 through AOC 82; 
Figure 6). 

EPA and DEQ identified erodable riverbank soil as a potential pathway for constituent transport to 
surface-water in the Portland Harbor (DEQ/EPA, 2005). On April 13, 2005, the banks of the 
Facility were observed for exposed surface soil that has the potential to be eroded and transported 
to the river. The areas along Wheeler Bay and the west end of the south side of Slip 1 were 
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Operable Unit 1 (0U1) Operable Unit 2 (0U2) 

AOC 1 — Cargill UST - T-45. 
AOC 5 — Cargill UST - T-22. 
AOC 6 — Cargill UST - T-23. 
AOC 7 — Cargill UST - T-85. 
AOC 9 — Railroad Track Staining Area. 

AOC 54 — Hall-Buck UST - T-24. 
AOC 57 — Kinder Morgan Former Railcar Wash 

Area. 
AOC 58 — UST - T-26. 
AOC 60 — City CPD UST - T-44. 

AOC 10 — Cargill Hydraulic Pump Area Staining. AOC 61 — Groundwater Seeps. 
AOC 11 — Cargill Former Deep Well. AOC 62 — Sloped Truck Scale with Sump. 
AOC 12 — General Pesticide Usage. AOC 63 — Former Ore/Product Handling and 
AOC 13 — Former Transformer House. Storage Locations. 
AOC 14 — Cargill Basement Level Sumps. AOC 64 — Former Leckenby Fumigation Plant. 
AOC 15 — Abandoned Cesspools. AOC 65 — Former ATS Disinfestation Plant. 
AOC 16 — Cargill Malathion Mixing Area. AOC 67 — Gearlocker and Maintenance Building. 
AOC 17 — Cargill Former Millwright Shop and AOC 68 — Boiler House. 

Compressor House. AOC 69 — Former PCB-Containing Transformer 
AOC 18 — Cargill Hydraulic Oil Releases. Locations. 
AOC 19 — Former Blacksmith Shop. AOC 72 — Railroad Alignments. 
AOC 20 — Cereal Foods UST - T-19. AOC 73 — Berth 411 Pencil Pitch Handling. 
AOC 21 — Cereal Foods UST - T-20. AOC 74 — Utility Storage Building. 
AOC 22 — Cereal Foods UST - T-21. AOC 75 — Former Car Cleaning Pit and Drain. 
AOC 24 — Cafeteria Oil-Storage UST. AOC 83 — Erodable Bank Areas. 
AOC 25 — Waste Pile. 
AOC 26 — Former Gas Fueling Station. 
AOC 27 — Former Transformer Handling Area. 
AOC 28 — Possible Drum Burial Area. 
AOC 29 — Schnitzer Auto Fluff Area. 
AOC 69 — Former PCB-Containing Transformer 

Locations. 
AOC 76 — Cargill Former Machinery Shop. 
AOC 77 — Former Cold Storage Plant UST. 
AOC 78 and AOC 80 — Storm Drain Catch Basins. 
AOC 79 — Pump at Cargill with Hydraulic Oil Leak. 
AOC 81 and AOC 82 — Waste Areas (Creosote). 

identified as having the potential for surface erosion. These areas are collectively referred to as 
AOC 83 (Figure 6). 

The 48 AOCs identified for further evaluation during the RI are shown on Figure 6 and listed below. A 
description of each of the AOCs is provided in Table 1. These AOCs constitute potential sources of 
hazardous substances that could pose a risk to humans or ecological receptors should a complete 
pathway exist. 
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2.5 Cultural Resources 

Archaeological Investigations Northwest (AINW) has conducted a cultural resources survey for 
Terminal 4 (AINW, 2003). A summary of survey findings is included in Appendix E of the RI Work 
Plan (Hart Crowser, 2004a). AINW identified the former banks of the Willamette River and Gatton 
Slough as high-probability areas for archaeological resources associated with American Indian use 
and occupation of the Terminal 4 area. 
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3. Beneficial Land and Water Use Determination 
This section presents Beneficial Land and Water Use Determination (BUD) for the T4SI Facility. The 
BUD was completed in accordance with DEQ guidance documents (DEQ, 1998b and 1998c). The 
purpose of the BUD is to document historical, current, and reasonably likely future land and water 
uses at the Facility and adjacent properties. The results of the BUD were used to support 
development of the CSM for the Facility. The CSM (Section 6) provides the framework for assessing 
potential exposure pathways to be considered in the risk assessment. Additionally, the Locality of the 
Facility (LOF) is described in Section 6.3. 

3.1 Site Setting 

Terminal 4 Slip 1 is located at the northern end of Terminal 4. Please refer to Section 2.0 for a 
complete discussion of the physical setting and Facility history. The Facility is surrounded by similar 
industrial and marine land uses, as follows: 

The Schnitzer Steel Products facility, a metal salvage and recycling facility, s located directly 
north of the Facility. 

Northwest Pipe and Casing, a pipe manufacturing facility, is located just to the northeast of the 
Facility. 

The remainder of the Terminal 4 property boundary is located east and south of the Facility; 

The area south of the Facility includes the T453 Upland Facility, and the Terminal 4 Auto Storage 
Area (T4 ASA). 

The area east of the Facility, on the top of the bl ff, is used for auto storage and other industrial 
uses. 

The ordinary line of low water of the Willamette River at Slip 1 and Wheeler Bay defines the west 
Facility boundary. 

In general, adjacent land uses are similar to land uses at the Facility. Current zoning information 
indicates adjacent properties are also designated for heavy industrial (IH) use by the City. 

3.2 Facility Land Use 

This section describes land use of the Facility and adjacent properties. Future land use at the Facility 
will remain consistent with current and historical uses. 
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3.2.1 Historical 

The Facility history is discussed in Section 2.2. The Facility has been designated for use or used as a 
marine facility since 1917. The Port acquired the property constituting the Facility in 1971 via merger 
with the City CPD. The City CPD purchased the property in 1917 as part of the original 117.55-acre 
site for the St. Johns terminal. 

3.2.2 Current 

The Port leases portions of the Facility to various industrial tenants. In addition, the City owns a small 
parcel within the western portion of 0U2. Figure 5 shows the location of current and recent tenant-
occupied areas at the Facility. 

Current zoning information indicates the entire site is designated for IH use by the City's Bureau of 
Planning (Title 33, Planning and Zoning, Chapter 33.140). IH zoning provides areas where many 
industries may locate, including those not desirable in other zones due to their objectionable impacts 
or appearance. The development standards, as defined by the City, are the minimum necessary to 
assure safe, functional, efficient, and environmentally sound development. The IH zoning for the 
western portion of the Facility, including Slip 1 and Wheeler Bay, includes an overlay zone "i", which 
identifies areas covered by the River Industrial Overlay Zone (City of Portland, 2004a). 

3.2.3 Future 

Overlay zones help to ensure that specific characteristics of certain portions of the City are 
maintained. The River Industrial Overlay Zone is one of the overlay zones that fall under the broader 
category of Greenway Overlay Zones. As defined under the City of Portland Title 33, Chapter 33.440 
regulation, Greenway Overlay Zones are intended to protect and maintain the natural, scenic, 
historical, economic, and recreational qualities of lands along Portland's rivers; establish criteria, 
standards, and procedures for the development of land, change of uses, and the intensification of 
uses within the greenway; and increase public access to and along the Willamette River for the 
purpose of increasing recreational opportunities, providing emergency vehicle access, assisting in 
flood protection and control, providing connections to other transportation systems, and helping to 
create a pleasant, aesthetically pleasing urban environment. The River Industrial Overlay Zone 
specifically encourages and promotes the development of river-related industries while preserving the 
riparian habitat and providing public access where practical. 

The entire site is designated by the Portland Comprehensive Plan Map as industrial sanctuary (City of 
Portland, 2004b). The Portland Comprehensive Plan Map is not the same as the Zoning Map. The 
Comprehensive Plan Map is an official description of where and to what level future zoning should be 
permitted, and presents a pattern for future development that will accomplish the purposes of 
applicable land use policies. Legally, zoning must comply with the limits set by a comprehensive plan. 
Thus, the land use designations of a comprehensive plan are superior to those used in the Zoning 
Map (i.e., the Zoning Map cannot allow land uses which are more intensive than those allowed by the 
Comprehensive Plan Map). As stated previously, the Comprehensive Plan includes the Facility as 
part of an industrial sanctuary, which is intended for areas where City policy is to reserve land for 
existing and future industrial development. A full range of industrial uses is permitted and 
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encouraged, while non-industrial uses are limited to prevent land use conflicts and preserve land for 
industry. Therefore, the Facility is currently, and is reasonably expected to remain, zoned for IH use 
for the foreseeable future. 

3.3 Current Understanding of Beneficial water Uses 

Water use at Terminal 4 is well-documented. A water use survey was previously completed for 
Terminal 4 as part of the T4S3 Upland RI Report (Hart Crowser, 2000). According to this survey, a 
municipal water source supplies the Facility and remainder of Terminal 4 with potable water. No 
groundwater wells with a beneficial use are located on the Facility. Several well records were 
identified in the vicinity of the Facility; however, none of these are within the LOF. In addition to the 
T453 water use survey, Ash Creek Associates (ACA) also consulted information from historical water 
use surveys for the CHEMCENTRAL facility (ACA, 2007), Northwest Pipe (CH2M Hill, 2005), and the 
Northwest Container Site (Parsons, 2002). 

3.3.1 Groundwater 

Currently, a municipal water source supplies the Facility with potable water for drinking and other 
purposes. According to the water use survey for the T453 Upland RI (Hart Crowser, 2000), there are 
no active groundwater supply wells on Terminal 4 Property. Historically, an industrial well was located 
at the former Cargill grain Leasehold. This well was abandoned in 1992 (MuIt 3009). Finally, an 
Oregon Water Resource Department (OWRD) Well Log Survey was performed for the period o 
January 1, 2000 through January 1, 2006. No additional water wells were identified at Terminal 4. 

According to the water use survey for the T4S3 Upland RI (Hart Crowser, 2000), 12 water well 
records were found in the vicinity of the Facility. One industrial well is located at Northwest Pipe 
(No. 1824) and one well is located at Schnitzer Steel (No. 1825). Both are used only in the summer 
for cooling purposes. Three wells are located at Northwest Container, with one well used part of the 
year for washing storage containers; the other two wells are inactive. Five wells were installed 
northeast of the Facility during the 1940s for industrial use; their status is unknown. The remaining 
two wells were located over 1 mile from the Facility and were used for irrigation purposes only. All of 
these wells are located cross-gradient or upgradient of the Facility. During the water use survey work 
for CHEMCENTRAL (ACA, 2007), Northwest Container reported that these wells were capped in the 
early 2000s. The OWRD Well Log Survey for the period of January 1, 2000 through January 1, 2006 
was also conducted for adjacent properties. No additional water wells were identified at Terminal 4. 

The T4S3 water use survey indicated that the majority of the adjacent properties were supplied by 
private water wells until City public water supply became available. Currently, municipal water is the 
primary water source of water in the site vicinity. The closest water wells identified are the Northwest 
Pipe well (MuIt 1824) and the Schnitzer Steel Well (1825). Both are located approximately 250 feet 
north of the T4S1 site. The well logs and locations of these wells are included in Appendix B. 
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3.3.2 Surface Water 

The stretch of the Willamette River adjacent to the Facility, to which local groundwater discharges, is 
used mainly for commercial/industrial and recreational activities. As noted above, the Facility is within 
the Portland Harbor Superfund Site Study Area (from River Mile 2.0 to River Mile 11.0). 

The Willamette River also serves as an active channel for large commercial ships to River Mile 11.7. 
The U.S. Army Corps of Engineers has dredged portions of the Willamette River in the past in order to 
facilitate commercial use of the channel. Anadromous and resident fish species, some of which are 
threatened or endangered, use parts of the Willamette River during various stages in their life cycles. 
A number of local Native American tribes have fishing rights at usual and customary locations on the 
lower Willamette River. The lower Willamette River is also used for fishing for sport and consumption, 
subject to Oregon Department of Fish & Wildlife (ODFW) regulations. 

No active surface-water points-of-diversion were identified at locations on or immediately ad acent to 
the T4S1 site. 

3.4 Future Water Use 

Anticipated future uses of groundwater within and in the area of the LOF are the same as current 
uses. All properties and potential users within the LOF are connected to the public water supply 
system. No current domestic use of groundwater was identified although area groundwater is 
occasionally used for industrial cooling purposes. Reasonably likely future groundwater use may 
include industrial uses. The public water supply system is expected to meet future area drinking and 
other domestic water needs. 

3.4.1 Beneficial Water Use Determination 

The results of the water use survey indicate area users rely on the municipal water supply to meet 
drinking water and other domestic needs. Industrial wells located at the Northwest Pipe (No. 1824) 
and Schnitzer Steel (No. 1825) facilities are used only in the summer for cooling purposes. The entire 
area is within the limits of the City and is currently served by the City's water supply system. In 
summary: 

No water supply wells were identified within the LOF; 

Groundwater development within the LOF and near-vicinity for domestic use is unlikely due to its 
ready availability via the municipal system. 

Groundwater development on adjacent properties (near the vicinity of the Facility) has been 
documented on a seasonal basis (industrial use for cooling purposes). 

Groundwater development within the LOF for irrigation or industrial uses is not likely. 
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No surface-water points-of-diversion were identified at locations on or immediately adjacent to the 
T4S1 site. 

The Willamette River is considered to provide a beneficial use of water for maintenance of aquatic 
habitat, recreation, and aesthetic uses. 

Based on these findings, there does not appear to be a beneficial use of groundwater within the 
LOF for industrial, irrigation, or consumptive purposes. A beneficial use of surface-water for 
maintenance of aquatic habitat, recreation, and aesthetic uses is considered present. 

A beneficial water use checklist, consistent with DEQ guidance, follows: 

Beneficial Water Use Current 
Use? 

Future 
Use? Justification 

Drinking Water N N The site is served by municipal water. 

Irrigation N N The site is served by municipal water. 

Livestock N N No livestock are raised in the LOF. 

Industrial N N The site is served by municipal water. 

Engineering N N The site is served by municipal water. 

Aquatic Habitat Y Y The Willamette River provides for the protection of aquatic 
species. 

Recreation Y Y The Willamette River is used for fishing and other 
recreation. 

Aesthetic Use Y Y The Willamette River has aesthetic beneficial uses for the 
community. 

Notes: 
Y = Yes 
N = No 
P = Possible 
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4. Remedial Investigation Scope of Work 

4.1 Remedial Investigation Approach 

As described in the RI Proposal (URS, 2004), three phases of field activities were completed at the 
Facility. The following describes the phases and the work plan under which they were completed. 

Phase I (RI Proposal), 
Phase ll (RI Work Plan), and 
Phase III (RI Work Plan Addendum). 

The Phase I, Phase II, and Phase III field activities were completed by URS, Hart Crowser, and 
BBL/ACA/NewFields, respectively. This report presents the findings of all three phases. 

Where the location of the AOC was known, surface (for surface features) or subsurface (for 
underground features) soil sampling was combined with groundwater analysis to evaluate the AOC. 
Where the exact location of the AOC was not known, grab groundwater sampling was completed in 
addition to the soil sampling to better assess whether the potential AOC had caused an impact. 
Tables 2 through 4 present a summary of the samples collected. 

4.1.1 Phase I 

Phase I field work, which was initiated on March 29, 2004, was conducted to assist in the expedited 
evaluation of the need for source control measures, and to meet the requirements of the Order issued 
by EPA for the Terminal 4 Removal Action. The Removal Action is intended to accelerate the 
characterization and cleanup of contaminated sediment adjacent to Terminal 4, including sediments 
within Slip 1, Wheeler Bay, Slip 3, and along the majority of the river frontage of the Facility covered 
by the VCP Agreement. Under the Order, the Port must evaluate the likelihood of sediment 
recontamination in the Removal Action area by upland or upstream sources of contamination, 
including potential upland sources at the Facility. In order to meet this goal and to meet the site 
characterization data requirements needed to support the design of the Removal Action, the Port 
expedited some components of the RI as Phase I. 

The proposed Phase I RI SOW was provided in a March 8, 2004 letter from the Port to DEQ. The 
Port, DEQ, and URS met on March 18, 2004, to discuss the Phase I RI approach. The proposed 
Phase I SOW was revised based on verbal comments received from DEQ at the meeting. The 
revised Phase I SOW was provided to DEQ on March 23, 2004, and was subsequently approved in a 
letter from DEQ to the Port dated March 25, 2004. The Phase I field work was initiated after DEQ 
approval of the SOW. Copies of the Phase I scope letter and DEQ approval letter are provided in 
Appendix D of the RI Work Plan. Results of the Phase I work were reported in the August 2, 2004, 
Phase I Data Summary Report (Hart Crowser, 2004b) and the Errata for Phase I Data Summary 
Report (BBL/Ash Creek/NewFields, 2005a). 

Sixteen groundwater monitoring wells were installed to assess the likelihood that possible AOCs at 
the Facility were providing sources of contaminants that could reach the Willamette River via 

ASH CREEK - NEWFIELDS 
8/14/07 
	

4-1 
03 Terminal 4 Slip 1 Upland Facility Remedial Investigation Report 

KMB00008237 



groundwater migration. In addition, eight push-probe soil borings were completed to collect soil 
and/or grab groundwater samples. Surface soil samples were collected in three locations in AOC 72. 

4.1.2 Phase II 

The scope of the Phase II investigation was described in the RI Work Plan (Hart Crowser, 2004a). 
The Phase II RI investigation activities were completed by Hart Crowser in August/September 2004. 
The field activities included installation of six groundwater monitoring wells, completion of 78 push-
probe soil borings for soil and/or grab groundwater sampling, and surface soil sampling at 
14 locations. 

4.1.3 Phase III 

In accordance with the RI Work Plan, the Phase I and Phase II data were evaluated to identify data 
gaps where additional information was necessary to support risk assessment and to complete the RI. 
The data from Phase I and II were compared to screening levels listed in the RI Work Plan to identify 
areas with the potential for unacceptable risk to human health and the environment. These 
"Preliminary Screening Levels" consisted of (for soil data): 

Human Health - EPA Region 9 preliminary remediation goals (PRGs) for industrial soils (EPA, 
2004a). 

Ecological Receptors - DEQ SLVs for terrestrial receptors (DEQ, 2001b). 

Metals also occur naturally in soil; therefore, metals data on soil samples were also compared to 
typical background concentrations. The RI is utilizing the Washington Department of Ecology's 
Publication 94-115 for metals in soil in Clark County as representative background for site soil. 

For groundwater data, the Preliminary Screening Levels consisted of: 

Human Health - Federal Ambient Water Quality Criteria (AWQC), protection of human health 
regarding fish consumption (EPA, 2002a,b). The nomenclature "fish consumption SLVs" is used 
herein to identify these screening values. 

Ecological Receptors - Federal AWQC criterion continuous concentration (CCC) values for the 
protection of freshwater biota (EPA, 2002a). Where AWQC CCC values were not available for a 
chemical, DEQ SLVs protective of aquatic biota (DEQ, 2001b) were used. The nomenclature 
"aquatic SLVs" is used to identify these screening values herein. 

Groundwater was screened using the above criteria to assess the potential effects of groundwater 
discharge to surface-water. Direct exposure of humans or ecological receptors to groundwater at the 
Facility is unlikely, as groundwater is not used for drinking water, nor can ecological receptors contact 
groundwater directly. For those samples with concentrations of constituents exceeding the 
Preliminary Screening Levels, adjacent data were reviewed to identify if the extent of the constituents 
was adequately defined. If not, that area was targeted for further investigation during the Phase III 
activities. 
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The results of a preliminary data evaluation were discussed with the DEQ on April 7, 2005. An RI 
Work Plan Addendum (BBL/Ash Creek/NewFields, 2005b) was prepared to identify the scope and 
procedures for Phase III sampling and chemical analysis. The Phase III investigation was based on 
the following: 

Identification of data gaps based on Phase I and Phase II data collection; 

2. Additional AOCs identified by DEQ based on historical operations information provided by 
longshoremen who worked at the former Cargill facility at OU1 (AOCs 78 through 82); and 

3. An additional AOC identified by DEQ consisting of potentially erodable riverbank soil in 0U2 
(AOC 83). 

The Phase III RI investigation activities were completed by BBL/ACNNewFields in September 2005. 
The field activities included installation of two groundwater monitoring wells, completion of eight push-
probe soil borings, and surface soil sampling at 32 locations. 

4.1.4 Confirmation of AOC-27 

During an evaluation of revised site boundaries performed based on a DEQ comment on the Draft RI 
report, it was noted that the potential source area associated with AOC 27 was represented as being 
located on the riverbank of the Willamette River and offset from the area sampled during the RI 
(borings SB-45 through SB-47; Figure 1). This location appeared to be inconsistent with the AOC 
details (staging of transformers and capacitors in the former Warehouse 5 and soil staining observed 
at the base of the former loading ramp) presented in the RI Work Plan. Additional historical research 
was completed to refine the location of the former Warehouse 5 and the ramp area noted in the AOC 
description. The Port indicated that the former Warehouse 5 was used to temporarily store 
transformers and capacitors from other areas of the site prior to off-site disposal. Warehouse 5 was 
demolished in 1999. The warehouse reportedly did not have a floor drain system; however, sampling 
in the former ramp area was recommended to confirm that an AOC was not present. The Port 
submitted a sampling plan (dated June 19, 2007) to DEQ and received comments/approval in a letter 
dated June 28, 2007. Sampling of the area was completed in July 2007. 

4.2 Soil and Groundwater Characterization Scope 

As described in Section 2.4 and listed in Table 1, DEQ required further evaluation of 48 AOCs during 
the RI. The RI activities consisted of installation of monitoring wells, drilling of soil borings, and 
collection of surface soil, subsurface soil, and groundwater samples to identify the presence and 
evaluate the extent of COls in soil and groundwater. Details regarding field procedures are discussed 
in Appendix C; Appendix D contains lithologic logs of soil encountered in the borings and monitoring 
wells, and construction logs for the monitoring wells. 
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4.2.1 Operable Unit 1 

The RI investigation activities in OU1 included the following: 

Collection of surface and near-surface soil samples at 16 locations; 

Completion of 60 push-probe explorations with associated sampling of soil and/or grab 
groundwater; 

Installation of 12 groundwater monitoring wells (wells MW-Ols through MW-03s, MW-07, MW-08, 
MW-17, MW-18, MW-19, MW-22, MW-23, MW-24, and MW-26); and 

Collection of groundwater samples from the groundwater monitoring wells for a minimum of three 
quarters (with the exception of well MW-26 which was installed in September 2005 and only 
sampled one time). 

Exploration and sampling locations are shown on Figure 7. 

4.2.2 Operable Unit 2 

RI investigation activities in 0U2 included the following: 

Collection of surface and near-surface soil samples at 11 locations. In addition, 28 surface soil 
samples were collected from the riverbank; 

Completion of 35 push-probe explorations with associated sampling of soil and/or grab 
groundwater; 

Installation of 11 groundwater monitoring wells wells MW-04s, MW-09 through MW-16, MW-20, 
and MW-25); and 

Collection of groundwater samples from the groundwater monitoring wells for a minimum of two 
quarters (with the exception of well MW-25 which was installed in September 2005 and only 
sampled one time). 

Exploration locations are shown on Figure 7. Note: wells MW-05 and MW-06 were installed as a part 
of Terminal 4 Early Action on the T4S3 Facility and, therefore, are not shown on the figures in this 
report. 

4.3 Soil and Groundwater Characterization Procedures 

The RI activities consisted of installation of monitoring wells, drilling of soil borings, and collection of 
surface soil, subsurface soil, and groundwater samples to identify the presence and evaluate the 
extent of any COls in soil and groundwater. Details regarding field procedures are discussed in 
Appendix C. The work was completed consistent with the SOW and procedures detailed in the RI 
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Work Plan Hart Crowser, 2004a and the RI Work Plan Addendum (BBL/Ash Creek/NewFields, 
2005b). 

4.3.1 Surface and Near-Surface Soil Sampling 

Soil samples were obtained using a stainless steel spoon or hand auger from the ground surface to 
2.5 feet below the ground surface (bgs). With the exception of the riverbank sampling area (AOC 83 
in 0U2), discrete surface soil samples were collected for analysis. 

Composite sampling was initially conducted in the riverbank area of 0U2. To complete the composite 
sampling, the riverbank area of 0U2 that has potentially erodable soil was divided into eight equal 
areas, each covering approximately 150 linear feet of riverbank (or slip bank). A four-point composite 
surface soil sample was collected from each area. The four sub-sample locations within each 
composite sample area were located at equally spaced distances of approximately 38 feet in a 
staggered pattern on the face of the slope (i.e., two top, two bottom). The composite sample areas 
and sub-sample locations are illustrated on Figure 7. 

Surface soil was collected from a depth of 0 to 1 foot at the four discrete sub-sample locations within 
each of the eight composite sample areas. A portion of each of the four discrete samples was 
combined into a single sample in a pre-cleaned stainless steel bowl. The combined soil was 
thoroughly mixed then placed in sample jars supplied by the analytical laboratory and labeled 
(e.g., S-23 through S-30). The discrete samples were maintained in sample jars, individually labeled 
(e.g., S-23A, S-23B, S-23C, S-23D for the sub-samples collected from composite soil area S-23, etc.) 
and retained for potential future analysis. 

4.3.2 Push-Probe Explorations 

Push-probe explorations were completed to collect soil and/or groundwater samples for chemical 
analysis. The push-probes were completed within the fill and alluvial units to depths between 2.5 and 
30 feet bgs. 

Soil and Groundwater Sampling. At each location, soil cores were collected continuously to the full 
depth of the exploration. One or more samples were collected from each of the 5-foot sample cores. 
Soil samples were described, field-screened, and held for possible chemical analysis. Grab 
groundwater samples were collected from 48 of the push-probe explorations. 

Exploration Location and Abandonment. After sampling activities were completed, the push-probe 
explorations were abandoned in accordance with OWRD regulations and procedures. The 
abandonment procedure consisted of filling the exploration with bentonite grout. Improved surfaces 
were patched to match the existing surface (with an asphalt mix). 
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4.3.3 Well Installations 

Groundwater monitoring wells were installed to determine the groundwater flow direction and to 
assess groundwater quality discharging to the slips and the Willamette River from adjacent site-
specific AOCs. The wells were installed and constructed in accordance with OWRD regulations and 
approved variances. Specific details regarding well installation/construction and development are 
discussed in Appendix C. Well construction and survey details are provided in Table C-1. The 
monitoring well locations are shown on Figure 7. Wells MW-01 through MW-04 consist of well 
clusters installed as a joint effort with the T4 Early Action Project. At each well cluster location, URS 
installed the shallow well and BBL installed the intermediate and deep wells. 

Construction. Monitoring wells were installed using a push-probe rig and were completed to depths 
between 25 and 43 feet bgs. The wells were constructed of 2-inch inside-diameter PVC with 10 feet 
of pre-packed, 0.01-inch well screen placed from the bottom of the boring. A bentonite surface seal 
was placed above the pre-packed screen to within about 1 foot bgs. A concrete surface seal secures 
a flush-mounted, traffic-rated monument. A watertight locking cap and lock secures the wellhead, and 
bolts secure the monument cover. All monuments are permanently marked with well identification 
numbers. 

Development and Surveying. After installation, the monitoring wells were developed by purging 
groundwater from the well using a submersible pump. Development was considered complete after 
the discharge water appeared reasonably free of sediment, the field quality parameters (pH, 
temperature, specific conductance, dissolved oxygen) stabilized to within 10 percent of the previous 
reading, and turbidity ceased to significantly improve with continued development. 

Elevations at the top of each well casing and monument and the locations of each well casing were 
surveyed by a licensed surveyor. Elevations and locations of the borings were also surveyed. The 
wells were surveyed horizontally relative to the NAD 83 (98) and vertically to the NGVD 1929 (47) 
datum. 

4.3.4 Groundwater Monitoring 

Groundwater monitoring consisted of measuring water levels, purging and sampling groundwater, and 
measuring groundwater field parameters. Please refer to Appendix C for a detailed discussion of the 
field and sampling procedures. 

Groundwater Level Measurements. Water levels in the monitoring wells were measured for the 
purpose of determining groundwater elevations and gradients. The wells were opened, and the water 
levels allowed to equilibrate before measurements were taken. The depth to groundwater was 
measured to the nearest 0.01 foot using an electronic probe. 

Purging and Sampling. After groundwater elevations were measured, the wells were purged using a 
peristaltic pump. Groundwater pH, electrical conductivity, temperature, dissolved oxygen, and 
turbidity were measured during purging to assess the effectiveness of the purging. Purging was 
considered complete when the water quality parameters (pH, temperature, specific conductance, 
dissolved oxygen, and turbidity) stabilized within 10 percent of the previous readings. 
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After purging was completed, the wells were sampled. Collected groundwater samples were 
submitted to Columbia Analytical of Kelso, Washington, or North Creek Analytical of Beaverton, 
Oregon, for chemical analyses. All samples were collected in laboratory-supplied sample containers, 
marked with identifying information, and maintained under chain-of-custody protocols. 

Sample Handling and Storage. Clean sample containers were provided by the analytical laboratory 
ready for sample collection. Sample jars were fully filled, leaving no headspace. A label was affixed 
to each sample container and marked with identifying information. Sample containers were stored in 
a cooled ice chest until transported to the analytical laboratory. Chain-of-custody was maintained and 
documented at all times. 

Decontamination Procedures. To prevent cross-contamination between sampling events, clean, 
dedicated sampling equipment (e.g., groundwater sampling tubing) was used when possible for each 
sampling event and was discarded after use. Cleaning of non-disposable items (e.g., stainless steel 
spoons) consisted of washing in a detergent (Alconox0) solution, rinsing with tap water, washing with 
methanol or n-propyl alcohol, rinsing with potable water, washing with nitric acid, and rinsing with 
deionized water (in order as presented). To reduce the chance for cross-contamination between 
explorations and well installations, the push-probe was cleaned with a high-pressure washer before 
and after each exploration. Decontamination water was drummed pending disposal. 

4.4 Characterization of Potential Sources to the River 

The monitoring well network was installed to determine the groundwater flow direction and to assess 
groundwater quality discharging to the slips and the Willamette River. Riverbank soil samples in 
erodable areas were collected as described in Section 4.3.1 to assess quality of soil that could 
potentially migrate to the river. A stormwater discharge evaluation is currently being conducted to 
assess potential contributions from the stormwater conveyance system to river sediments, and a 
report of the results will be provided under separate cover. 

4.5 Cultural Resources 

As part of the Phase I, Phase II, and Phase III site investigation activities, AINW monitored the 
installation of seven monitoring wells and 28 soil borings at locations adjacent to the former banks of 
the Willamette River and Gatton Slough. Monitoring was conducted in accordance with the Draft 
Archaeological Monitoring Protocol, Terminal 4, Portland, Oregon (AINW, 2004). No evidence of 
cultural resources was observed. The AINW monitoring report is included in Appendix J. 
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5. Remedial Investigation Results 
The results of the RI, including the geologic and hydrogeologic conditions encountered Section 5.1) 
and the analytical results of soil, grab groundwater, and groundwater samples (Section 5.2) are 
presented below. 

5.1 Geology and Hydrogeology 

This section presents regional and Facility geology and hydrogeology. Data collected during the RI 
were consistent with geologic and hydrogeologic data collected in support of the EE/CA Work Plan for 
the Terminal 4 Removal Action Area (BBL, 2004). Information presented in Section 5.1 is focused on 
data applicable for the understanding of the RI; additional information on the hydrogeology at the 
Facility is contained in Appendix D of the EE/CA Work Plan and a copy of this appendix is included in 
Appendix F of this report. 

5.1.1 Regional Geology 

The Facility is located along the southwestern margin of the Portland Basin, a regional geologic 
structure consisting of a lowland bounded by folded and faulted uplands. The Portland Basin is a sub-
basin of the Willamette Valley physiographic province. The southwestern margin of the basin is 
bounded by the Portland Hills, which are a linear topographic feature that rises to an elevation in 
excess of 1,000 feet MSL, located about 1/2 mile west of the Facility. The Portland Hills are 
described as an asymmetric anticline, faulted along its northeastern limb by the northwest-trending 
Portland Hills Fault (Beeson et al., 1985; Yelen and Patton, 1991). 

The Portland Basin is filled with up to 1,400 feet of Miocene to Recent alluvial and fluviolacustrine 
deposits, which are underlain by the Columbia River Basalt Group (CRBG). Most of the low-lying 
areas adjacent to the Willamette River have been historically filled. Fill materials typically consist of 
silty sand and sandy dredge material, with pockets of gravel, silt, clay, concrete, and wood debris. 

5.1.2 Facility Geology 

Shallow soil borings and monitoring well installations (less than 40 feet) were completed at the Facility 
as part of the RI activities. Additional geologic information for the Facility was gathered from the 
installation of four well clusters (MW-01 through MW-04) by BBL as part of the T4 Early Action 
Project. At each well cluster location, URS installed the shallow well (MW-01S through MW-045) and 
BBL installed the intermediate and deep wells, as appropriate (Hart Crowser, 2004b). Lithologic 
observations collected during these field activities were used to prepare the following description of 
the local geologic conditions. Figure 7 shows the locations of all borings and monitoring wells and the 
location of geologic cross sections for the Facility. Geologic cross sections are included on Figures 8 
through 10. Boring logs for the RI explorations are included in Appendix D. 

Three primary geologic units were identified beneath the Facility. These units are the Fill Unit (sand 
fill), the Alluvial Unit, and the Troutdale Formation. Locally, the alluvial deposits, including the sand 
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fill, are about 85 to 150 feet thick. The local thickness of the Troutdale Formation is estimated to be 
about 100 feet thick (Hart Crowser, 2000). 

Fill Unit. Fill material is identified on the boring logs as sand fill. Filling of the Facility began as 
early as 1906, with the majority of the fill being in place by 1921. This unit is correlative with the 
"fill unit" (DEQ, 2003a) or "sandy fill" (Hart Crowser, 2003) identified at T4S3. At the Facility, the 
fill generally increases in thickness towards the river (corresponding to an increasing depth to the 
alluvial unit; Figures 8 and 9). Explorations at the Facility encountered the Fill Unit, consisting of 
medium sand, ranging from 10 feet to over 35 feet thick. 

Alluvial Unit. This unit underlies the Fill Unit and consists of interbedded silts and sands. 
Explorations at the Facility identified the Alluvial Unit as consisting of silt, silty sand, and sandy silt. 
The Alluvial Unit is about 65 to 125 feet thick and appears correlative with the "alluvial unit" (DEQ, 
2003a) or "alluvium" (Hart Crowser, 2003) identified at T4S3. 

Troutdale Formation. Sandy gravel was identified at a depth of about 85 to 150 feet bgs 
(Figures 8 to 10). These soils are interpreted to represent the Troutdale Formation. 

5.1.3 Facility Hydrogeology 

Groundwater level measurements were collected monthly from on-site monitoring wells for a period of 
1 year (September 2004 through September 2005). Depth to groundwater and groundwater 
elevations for the monthly events are summarized on Table 2. 

Groundwater was encountered within the Fill Unit and upper portion of the Alluvial Unit at depths of 
8.3 to 30 feet bgs (1.1 to 17.4 feet MSL). Seasonal water level fluctuations in the inland wells (MW-19 
through MW-23) were generally less than 2 feet (Table 2). The wells along Slip 1 and the Willamette 
River (MW-01, MW-03, and MW-07 through MW-16) had a seasonal water level fluctuation of 
approximately 4 feet. 

Groundwater elevation contour maps were prepared for each of the monthly water level measurement 
events. Figure 11 shows the estimated groundwater contours for September 14, 2005, which are 
typical for the Facility. The groundwater contour maps for the other events are contained in 
Appendix E. Groundwater flow within the Fill and Alluvial Units at the Facility (and at the T453 Upland 
Facility) is generally toward the Willamette River, Slip 1, or Slip 3 (Figure 11). Because the Slips 
extend well into the Facility, the shallow groundwater gradient within the Fill and upper Alluvium is 
relatively flat beneath the western portions of OU1 and 0U2. The hydraulic gradient in the central 
portions of each OU is approximately 0.01 and the gradient again decreases to approximately 0.001 
in the eastern portion of the Facility. 

Hydraulic conductivity of the sand fill at T453 has been recorded in the range of 10 -2  to 
10 -3  centimeters per second (cm/sec; Hart Crowser, 2000). The sand fill appears to be hydraulically 
similar to the sand fill at T4S3. Assuming a hydraulic conductivity ranging between 10 -2  to 
10 -3  cm/sec, an effective porosity of 25 percent (Freeze & Cherry, 1979) and hydraulic gradients 
ranging between 0.01 to 0.001, the estimated shallow groundwater velocity at the Facility will range 
between approximately 4 and 400 feet per year in the eastern and central portions of the Facility (e.g., 
groundwater velocity in the eastern portion will be closer to 4 feet per year and groundwater velocity 
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will increase to approximately 400 feet per year in the central portions of the OUs as it moves toward 
Slips 1 or 3). The groundwater gradient appears flat in the western portions of both OU1 and 0U2. 

Portions of the Alluvial Unit have been identified as fine-grained (i.e., silt) material at thicknesses up to 
45 feet (specifically near MW-03 and MW-02). This fine-grained alluvial layer, where present, will 
minimize vertical groundwater flow. 

Groundwater seeps have been observed historically at the east end of Slip 1 at the Facility. 
Groundwater seeps were also observed at the east end of Slip 3 in the T4S3 Upland Facility. 
Because groundwater flow is toward the river and predominantly within the Fill Unit, groundwater 
seeps occur when the river stage is at an elevation below that of the Fill Unit-Alluvial Unit contact. 
Therefore, it is likely that the seeps observed at Slip 1 correspond to the contact between the sand fill 
and the underlying silty alluvium (Hart Crowser, 2004a). The contact between the Fill Unit and the 
underlying Alluvial Unit generally increases in depth towards the river, as was observed at T453. 
Therefore, seeps are less likely to occur farther west within Slip 1 if the geologic contact between the 
Fill/Alluvium unit is typically below the low river stage. 

5.1.3.1 Preferential Flow Pathways 

Gatton Slough was formerly located in the eastern portion of the Facility. The slough discharged to 
the Willamette River in the vicinity of Slip 1. The outline of the former slough is shown on Figures 2 
and 7. The lithologic logs from borings and wells completed in the footprint of the former Gatton 
Slough indicate that the fill across the site is fairly consistent in lithogy (i.e., sandy fill) and thickness. 
Therefore, the former Gatton Slough is not expected to act as a preferential flow pathway for 
groundwater. 

One of the preliminary geologic cross sections prepared for the RI Work Plan suggested that a 
channel-like feature in the upper Alluvial Unit was present at the 1927/1930 borings B-2 and B-6 (see 
Figure 5 of the RI Work Plan). These boring locations were uncertain and are not shown on the cross 
sections prepared using lithological data from the RI activities (Figures 8 through 10). The geologic 
cross sections compiled from more recent activities (Figures 8 through 10) indicate that no preferential 
pathways (e.g., filled channels) were identified at the Facility. 

Although several stormwater pipes and other buried utilities are present at the Facility, these utilities 
were not evaluated further as preferential pathways based on the absence of plumes of impacted 
groundwater (see Section 5.2.2). 

5.2 Analytical Results 

A total of 134 surface/shallow soil samples (0 to 3 feet bgs), 49 subsurface soil samples, and 77 grab 
groundwater samples were collected to investigate the 48 AOCs identified as requiring further 
assessment during the RI program. In addition, 24 monitoring wells were installed and monitored for 
1 year to assess groundwater conditions at the Facility. Tables 3 through 5 detail the chemical 
analyses performed on the soil, grab, and groundwater samples collected, respectively. A data 
quality review of the RI is presented in Appendix G with the laboratory data. 
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The analytical results for the RI have been tabulated and organized as follows: 

Tables 6 through 12 tabulate the analytical results for soil samples for petroleum hydrocarbons, 
PAHs, semi-volatile organic compounds (SVOCs), VOCs, PCBs, pesticides (organochlorine and 
organophosphorus), and metals, respectively; 

Tables 13 through 19 tabulate the analytical results for groundwater samples collected from the 
monitoring wells during the 1-year quarterly monitoring program for petroleum hydrocarbons, 
PAHs, SVOCs, VOCs, PCBs, pesticides, and metals, respectively; and 

Tables 20 through 26 tabulate the analytical results for grab groundwater samples for petroleum 
hydrocarbons, PAHs, SVOCs, VOCs, PCBs, pesticides, and metals, respectively. 

This section summarizes the results, describing the general soil quality (Section 5.2.1), general 
groundwater quality (5.2.2), and the results of the investigations conducted during Phase III to fill 
identified data gaps (Section 5.2.3). Appendix H provides a discussion of analytical results by AOC to 
document that each area has been adequately characterized. 

To evaluate whether the Facility has been sufficiently characterized for the purposes of the RI and 
Risk Assessment, the data are compared to Preliminary Screening Levels (summarized above in 
Section 4.1.3 of this report). The results of the RI and comparison of the data with Preliminary 
Screening Levels support that the Facility has been sufficiently characterized for the purpose of the 
RI. However, because several COls exceeded Preliminary Screening Levels (as detailed below), a 
more formal screening level HHRNERA (Appendix A) was performed to determine whether a 
baseline risk assessment was needed to complete the RI. It should be noted that the screening level 
Risk Assessment selected screening criteria based on an updated CSM (described in Section 6.0) 
and DEQ Risk Assessment Guidance. Therefore, the Preliminary Screening Levels used for 
comparison in this section are just the first step in the evaluation process and may differ from the 
criteria selected for the Risk Assessment. 

As a part of the Preliminary Screening, the Method Reporting Limits (MRLs) were reviewed to assess 
whether the MRLs were sufficient to characterize the environmental conditions of the site. The results 
of the review support that the MRLs were sufficiently low for comparison to the Preliminary Screening 
Levels and completion of the Risk Assessment. For soil sample results, the MRLs were generally 
below the Preliminary Screening Levels for each of the analyte suites, with exception of PAHs, 
pesticides, and mercury in a few samples. The MRLs for two PAHs (benzo(a)pyrene and benzo 
(a,h)anthracene) in surface samples from locations SB-70 through SB-78, located on or near rail lines, 
were 340 micrograms per kilogram (pg/kg) compared to the PRG of 210 pg/kg. The MRLs for DDT 
compounds and endrin at surface soil locations S-1 through S-4 were 134 pg/kg, compared to the 
terrestrial SLVs of 10 pg/kg for DDT compounds and 40 pg/kg for endrin. The MRLs for mercury 
ranged from 0.114 to 0.16 mg/kg compared to the terrestrial SLV for mercury of 0.1. These slight 
exceedances in a few soil sampling locations did not affect the ability to characterize the potential 
AOCs at the Facility and were sufficiently low to complete the Human and Ecological Health Risk 
Assessment. For groundwater results, the fish consumption SLVs are quite low for some compounds 
(e.g., several PAHs, pesticides, and PCB Aroclors) and are below the method detection limits (MDLs) 
achievable by standard EPA Methods. However, review of the dataset as a whole provides sufficient 
information for characterizing groundwater conditions at the Facility. For example, most of these 
constituents are relatively insoluble in water. This coupled with the fact that no significant (if any) 
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sources of these constituents were identified in soil allows for the evaluation of the dataset and 
confidence that groundwater is not impacted when the analyte concentrations are below the MRLs. 
The Risk Assessment adopts a conservative approach for evaluation by assuming that constituents 
listed as "non-detect" are present at one half the MRL. 

5.2.1 General Soil Quality 

The general soil quality is described below by OU and analytical suites (e.g., total petroleum 
hydrocarbons [TPH], PAHs, VOCs, PCBs, pesticides, and metals). In general, there are some 
localized areas of impacted soil and some intermittent detections across both OUs of benzo(a)pyrene 
and dibenzofuran that exceed terrestrial SLVs (primarily because these SLVs are very low). 
However, there is no indication of widespread contamination by any of the COls. 

5.2.1.1 General Soil Quality in OU1 

With the exception of PAHs and TPH in subsurface soil near the former cesspools in the north-central 
portion of OU1, and a limited area of PAHs in surface soil in the western portion of the OU, 
concentrations of COls were generally low and intermittently detected across OU1. The occurrence 
of each suite of COls is detailed below. 

Total Petroleum Hydrocarbons.  Fifty-nine soil samples (32 surface and 27 subsurface) were analyzed 
for TPH (using HCID and/or NWTPH). Seven samples contained TPH above MRLs; six additional 
samples were reported to contain TPH at estimated concentrations below the MRLs but above the 
MDLs (referred to herein as "trace" concentrations). TPH were not detected in the remaining 46 soil 
samples (Table 6A). 

Two of the seven soil samples containing TPH above the MRLs were subsurface soil samples 
collected near the four cesspools in the north-central area of OU1 (from borings SB-22 and SB-23). 
The TPH in these borings are primarily residual-range hydrocarbons (e.g., oil or other higher carbon-
range hydrocarbons) and ranged from 2,800 mg/kg in the 13-foot sample from SB-23 to 16,000 mg/kg 
in the 17-foot sample from SB-22. A 13-foot sample from SB-22 did not contain TPH above the 
MRLs. Residual-range hydrocarbons were detected in the surface soil samples from SB-14 and 
SB-31 (Figure 7 shows boring locations) at 780 mg/kg and 1,200 mg/kg, respectively. The remaining 
detections were also in the residual hydrocarbon range and were either trace or below 80 mg/kg 
(Table 6A). 

Polynuclear Aromatic Hydrocarbons.  Forty-eight soil samples (41 surface and 7 subsurface) were 
analyzed for PAHs. PAHs were detected in the soil samples at low concentrations and, with a few 
exceptions, were below industrial PRGs. Elevated PAHs were detected in the 17-foot sample from 
SB-22, located in the former cesspool area in the north-central part of OU1. Concentrations of five of 
the PAHs exceeded industrial PRGs (Table 7A). Subsurface soil samples collected in adjacent 
borings or at shallower depths contained significantly lower PAH concentrations and only 
benzo(a)pyrene exceeded the industrial PRG in one of the adjacent samples. PAH concentrations 
were below the PRGs in the other nearby soil samples and demonstrate that the PAH-impacted soil in 
the vicinity of the former cesspools is limited in extent and below a depth of about 13 feet. 
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Concentrations of several PAHs exceeded industrial PRGs in the surface soil samples from locations 
S-7, S-12, and S-13. Several additional surface soil samples contained benzo(a)pyrene at 
concentrations above the industrial PRG or dibenzofuran at concentrations above the terrestrial SLV 
(the screening levels for these two compounds are very low so that even very low detections will 
exhibit as exceedances). Figure 12 shows the locations where surface soil samples were collected 
and analyzed for PAHs, and, for locations with exceedances, lists the PAH and concentration that 
exceeded the applicable Preliminary Screening Level (i.e., the industrial PRG and/or the terrestrial 
SLV). 

Additional surface soil sampling was conducted around S-12 and S-13 to better assess the extent of 
PAHs in this area. The results of this additional sampling are presented graphically on Figure 13. As 
shown on the figure, the PAH concentrations decrease significantly both vertically and laterally from 
S-12 and S-13, and support that the elevated PAHs are limited locally around these borings and 
contained within the upper 6 to 12 inches of soil. The area is gravelly and near asphalted areas. It is 
likely that the elevated PAHs in the surface soil in this area are due to the presence of small pieces of 
asphalt in the upper soil. 

Other Semi-Volatile Organic Compounds. 8 soil samples (4 surface and 4 subsurface) were analyzed 
for SVOCs (other than PAHs). No other SVOCs were detected above Preliminary Screening Levels 
(Table 8A). 

Volatile Organic Compounds. Seventeen soil samples were analyzed for VOCs. With the exception 
of low concentrations of carbon disulfide and acetone in a few samples and 1,3-dichlorobenzene in 
one sample, VOCs were not detected above MRLs (a few trace concentrations were reported below 
the MRLs). No VOCs exceeded Preliminary Screening Levels (Table 9A). 

Polychlorinated Biphenyls. Twenty-two soil samples were analyzed for PCBs. Low to trace 
concentrations of one or more Aroclors were detected in 12 of the samples. None of the detected 
PCB concentrations were above the Preliminary Screening Levels (Table 10A) 

Pesticides. Twenty-eight soil samples (23 surface and 5 subsurface) were analyzed for pesticides 
(Table 11A). Trace concentrations of a few pesticides (dieldrin, 4,4'-DDD, 4,4'-DDT, endrin aldehyde, 
endrin ketone, alpha chlordane) were detected in a few of the surface soil samples; however, none of 
the detected pesticide concentrations in the surface soil samples were above the Preliminary 
Screening Levels (Table 11A). 

In the 12.5- to 14-foot sample from SB-23 (located in the four cesspools area), 4,4'-DDE and 4,4'- 
DDD concentrations (54 and 35 pg/kg, respectively) were detected; these are below the industrial 
PRG but slightly exceed the terrestrial SLVs (although it seems highly unlikely that terrestrial 
receptors could be exposed to soils from this depth). No other deeper samples, including those in the 
cesspool areas, contained pesticides above screening levels. 

Metals. Twenty-one soil samples (16 surface and 5 subsurface) were analyzed for 13 RCRA metals 
(Table 12A). None of the detected metals concentrations exceeded industrial PRGs, with the 
exception of arsenic. However, comparison of the detected arsenic concentrations to representative 
background supports that the arsenic concentrations detected in OU1 are consistent with background 
levels. Lead and/or zinc were detected above background concentrations (as represented by Clark 
County, Washington [Ecology; 1994]) and terrestrial SLVs at 8 locations (Figure 16). At surface soil 
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location S-7, adjacent to the Schnitzer Auto Fluff area, several other metals were detected above 
background and exceeded the terrestrial SLVs. 

5.2.1.2 General Soil Quality in 0U2 

With the exception of a localized area of separate-phase hydrocarbons (SPH) at boring SB-67 in 0U2 
and elevated lead in surface soil near location SB-77, the results of the soil sampling do not indicate 
that any of the former operations in the identified AOCs have significantly impacted upland soil quality. 
As described below, there are some localized areas of metals above background concentrations and 
low, intermittent detections of PAHs, but no indications of widespread areas of soil impacted by COls. 
PAHs, pesticides, and metals were detected in riverbank soil, as described below, and these 
detections are further evaluated in Section 8.0. 

Total Petroleum Hydrocarbons. Forty-one soil samples (31 surface and 10 subsurface) were 
analyzed for TPH (using HCID and/or NWTPH). Six samples contained TPH above MRLs; three 
additional samples were reported to contain TPH at trace concentrations below the MRLs but above 
the MDLs. TPH were not detected in the remaining 32 soil samples (Table 6B). 

Diesel-range and residual-range hydrocarbons (21,000 mg/kg and 14,000 mg/kg, respectively) were 
detected in the 18- to 19-foot sample from boring SB-67. SPH were observed on soil at this depth 
during the installation of this boring. A monitoring well was installed within 5 feet of this boring to 
better assess for the presence and extent of the hydrocarbons. Soil samples were collected from the 
wellbore from depth intervals 7.5 to 10, 17.5 to 18.5, and 18.5 to 20 feet bgs and analyzed for TPH. 
TPH were not detected in any of these soil samples, supporting that the heavy hydrocarbons detected 
in soil at SB-67 are limited in extent. 

TPH were reported in the surface soil sample from S-14 at concentrations up to 600 mg/kg; however, 
the chromatograph fingerprint did not resemble a petroleum product. The surface sample was 
collected adjacent to a creosoted utility pole and the TPH detection is likely due to creosote in the 
surface soil sample. The remaining detections of TPH in 0U2 were low (less than 200 mg/kg) to trace 
(Table 6B). 

Polvnuclear Aromatic Hydrocarbons. Thirty-one soil samples (27 surface and 4 subsurface) were 
analyzed for PAHs. Nineteen of the 27 surface soil samples did not contain PAHs above the MRLs 
(some PAHs were detected at trace concentrations above the MDLs in some locations), and, with the 
exception discussed below, were below industrial PRGs and terrestrial SLVs (Table 7B; 
Figure 12). 

Elevated PAH concentrations were detected in the 18- to 19-foot sample from SB-67 and several PAH 
levels exceeded industrial PRGs. PAHs in the soil samples collected from adjacent wellbore MW-25 
were present at low concentrations that were below the industrial PRGs, further supporting that the 
impacted soil in this area is limited in extent. 

PAH concentrations were elevated in the surface soil sample from S-14, located near the creosoted 
utility pole. The area was resampled by collecting another surface soil sample about 5 feet from the 
utility pole; PAHs were almost two orders of magnitude less and, with the exception of 
benzo(a)pyrene, were below the industrial PRGs. These results support that the creosote from the 
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utility pole is the cause of the elevated PAHs in the initial surface soil sample from this area and 
indicate that previous operations in the area have not significantly impacted surface soil, if at all. 

Analytical results of the composite soil samples collected from the riverbank in the Wheeler Bay area 
indicated the presence of PAHs exceeding screening levels (Figure 14 and Table 7B) and the discrete 
soil samples from this area were analyzed for PAHs to better assess the extent. The results of the 
discrete analysis indicated that one or more PAHs exceeded screening levels at each location. 

Other Semi-Volatile Organic Compounds. No other SVOCs were detected above Preliminary 
Screening Levels (Table 8B). 

Volatile Organic Compounds. Twenty soil samples were analyzed for VOCs (Table 9B). With the 
exception of low concentrations of carbon disulfide and acetone in a few samples, and several fuel-
related VOCs in the 18- to19-foot sample from SB-67, VOCs were not detected above MRLs (a few 
trace concentrations were reported below the MRLs). No VOCs exceeded Preliminary Screening 
Levels. 

Polychlorinated Biphenyls. 	Fifteen soil samples were analyzed for PCBs. 	Low to trace 
concentrations of one or more Aroclors were detected in four of the samples. None of the detected 
PCB concentrations were above the Preliminary Screening Levels (Table 10B) 

Pesticides. Three surface soil samples outside of the riverbank area were analyzed for pesticides 
(from locations SB-61, SB-62, and MW-16; Figure 15). Low 4,4'-DDT concentrations (5.1 pg/kg or 
less) were detected in the three samples, and trace concentrations of a few pesticides were reported 
in the sample from MW-16 (Table 11B). However, none of the detected pesticide concentrations were 
above the Preliminary Screening Levels (Table 11B). 

Composite samples from the riverbank area of Wheeler Bay contained pesticides at concentrations 
above 1/4 of the screening levels; therefore, the discrete samples from the area were analyzed for the 
presence of pesticides to assess whether localized areas of pesticides were present. None of the 
pesticide concentrations exceeded industrial PRGs. With the exception of 4,4'-DDT at two discrete 
locations, no pesticides exceeded terrestrial SLVs in the discrete riverbank samples (Figure 15; 
Table 11B). 

Metals. Thirty-three soil samples (32 surface and 1 subsurface) outside of the riverbank area were 
analyzed for 13 RCRA metals (Table 12B). With the exception of the surface sample from SB-77 and 
arsenic in general, none of the detected metals concentrations exceeded industrial PRGs. 
Comparison of the detected arsenic concentrations to representative background supports that the 
arsenic concentrations detected in OU2 are consistent with background levels, with the exception of 
one location (SB-75). The 1- to 2-foot sample from SB-75 contained arsenic above both industrial 
PRGs and representative background. 

Lead and/or zinc were detected in surface soil samples above background concentrations and 
terrestrial SLVs at 7 locations (Figure 16). 

Lead was detected at 1,060 mg/kg in the 1- to 1.5-foot sample from SB-77. Lead was detected at 
189 mg/kg in the 0.5-foot sample and at 37.1 mg/kg in the 2- to 2.5-foot sample at this location, 
supporting that the vertical extent of elevated lead is limited. Surface soil samples were collected 
from four borings around SB-77 (S-20, S-21, S-22, SB-78; see Figure 17). As shown on Figure 17, 
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samples from S-20, S-22, and SB-78 had lead concentrations less than 66 mg/kg, supporting that the 
lateral extent of elevated lead is limited to an area less than approximately 60 feet by 30 feet. 

Composite samples from the riverbank area of Slip 1 detected metals above background 
concentrations or screening levels (Figure 18 and Table 12). The concentrations of several metals 
(arsenic, cadmium, copper, lead, zinc) in one of the composite riverbank soil samples from the 
Wheeler Bay area (S-26) were relatively higher compared to the background and screening levels; the 
discrete samples from this area were analyzed for metals. The results of the discrete sample 
analyses suggested that the elevated metals are limited to a localized area of the riverbank soils 
(S-26D). 

5.2.2 General Groundwater Quality 

Twenty-two monitoring wells (11 in OU1 and 11 in 0U2) were monitored quarterly for 1 year (three to 
four sampling events at each well) and provided a significant data set on the groundwater quality at 
the Facility. The results of the monitoring are described below by OU and analyte suite. 

5.2.2.1 Overall Groundwater Quality in OU1 

As detailed below, quarterly monitoring results of 11 monitoring wells at OU1 for 1 year support that 
there are no plumes of COls at OU1, and former operations at OU1 have not impacted groundwater 
quality significantly, if at all. 

Total Petroleum Hydrocarbons (Table 13A)  — TPH were not detected above MRLs in groundwater at 
OU1. Petroleum hydrocarbons were reported as trace concentrations below the MRLs in several 
locations but not consistently over the four quarters of monitoring. 

Polvnuclear Aromatic Hydrocarbons (Table 14A)  — With the exceptions of one sampling event 
(February 2005) at wells MW-07 and MW-24, PAHs were not detected above screening levels during 
the quarterly sampling. Several PAH concentrations slightly exceeded the screening levels from wells 
MW-07 and MW-24 during the February 2005 sampling event. These exceedances were not 
repeated in the other quarters of monitoring and are likely related to soil entrained in the samples. 

Other Semi-Volatile Organic Compounds (Table 15)  — Other SVOCs were not reported above MRLs. 
Several SVOCs were reported above the MDLs as estimates but none exceeded screening criteria. 
Volatile Organic Compounds (Table 16A) — With the exception of chlorinated solvents in upgradient 
wells and carbon disulfide in several OU1 wells, VOCs were not detected above screening levels. 

Chlorinated solvents including tetrachloroethene (PCE) and several degradation products (e.g., 
trichloroethene [TOE], 1,2-dichloroethene (DCE), and vinyl chloride) were detected above screening 
levels in the samples from wells MW-22 and MW-23. These wells are located at the upgradient 
boundary of OU1 (Figure 7). Several of these compounds have been detected at lower 
concentrations in well MW-03s, located downgradient of well MW-22. PCE was detected above the 
aquatic SLV in well MW-03s during the second quarter monitoring event. Based on the observed 
distribution and knowledge of historical Facility operations, the presence of the chlorinated solvents in 
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Facility groundwater appears to be due to an upgradient source and is not related to former Facility 
operations. 

Polychlorinated Biphenyls (Table 17A)  — No PCBs were detected above the MRL. 

Pesticides (Table 18A)  — With the exception of three pesticides detected in one well during one 
sampling event, pesticides have not been detected above screening levels. Trace concentrations of 
three compounds (heptachlor, heptachlor epoxide, and 4-4'-DDE) exceeded the fish consumption 
SLV in the sample from well MW-08 from the April 2004 monitoring event. None of these compounds 
exceeded the screening criteria in the subsequent three sampling events. 

Metals (Table 19A)  — Low concentrations of some metals were detected in groundwater; however, 
with a few exceptions, the concentrations were consistently below aquatic screening levels. 
Exceptions included: 

Total cadmium concentrations slightly exceeded the aquatic SLV in samples from wells MW-19 
and MW-23 from May 2005; however, cadmium did not exceed SLVs in the previous three 
sampling events from these wells and the dissolved cadmium concentrations were consistently 
below the SLVs; and 

Total chromium concentrations slightly exceeded the aquatic SLV for hexavalent chromium in well 
MW-08 in one event (May 2005); the total chromium concentration was below the SLVs in the 
subsequent event and dissolved chromium concentrations in this well are below SLVs. 

These results suggest that the total cadmium and chromium concentrations are due to soil entrained 
in the samples during the May 2005 sampling event and are not representative of the concentrations 
of these metals in groundwater near these wells. 

In addition to the above exceedances, dissolved arsenic concentrations in the monitoring well 
samples exceeded SLVs for fish consumption. However, these concentrations are low and consistent 
with arsenic concentrations at other riverfront sites and do not appear to be associated with current or 
historical Facility operations. 
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5.2.2.2 Overall Groundwater Quality in 0U2 

As detailed below, quarterly monitoring of 11 monitoring wells at 0U2 for 1 year support that there are 
no plumes of COls at 0U2, and former operations in 0U2 have not impacted groundwater quality 
significantly, if at all. 

Total Petroleum Hydrocarbons (Table 13B)  — TPH were not detected above MRLs in groundwater at 
0U2. Petroleum hydrocarbons were reported as trace concentrations below the MRLs in several 
locations but not consistently over the four quarters of monitoring. 

Polvnuclear Aromatic Hydrocarbons (Table 14B)  — With the exception of one sampling event (May 
2005) at well MW-16, PAHs were not detected above screening levels during the quarterly sampling. 
Several PAHs slightly exceeded the screening levels from well MW-16 during the February 2005 
sampling event. These exceedances were not repeated in the other quarters of monitoring and was 
likely related to soil entrained in the samples 

Volatile Organic Compounds (Table 16B)  — One detected VOC (carbon disulfide) slightly exceeded 
the aquatic SLV in well MW-16 in February 2005. No other exceedances were identified. 

Polychlorinated Bibhenvls (Table 17B)  — No PCBs were detected above the MRL. 

Pesticides (Table 18B)  — With a few exceptions, pesticides were below the aquatic SLVs. The 
exceptions were trace concentrations (i.e., below the MRLs, but estimated above the MDLs), 
intermittent and not consistent between sampling events: 

The trace concentration of 4,4'-DDT exceeded the screening criteria for samples from wells MW-
09 (February 2005) and MW-11 (September 2004). The concentrations of 4,4'-DDT were below 
the screening criteria in the other sampling events. 

The trace concentration of 4,4'-DDD exceeded the screening criteria in well MW-11 in September 
2004 but none of the other sampling events. 

The trace concentration of dieldrin exceeded the screening criteria in well MW-10 in April 2004 but 
none of the other sampling events. 

The trace concentration of aldrin exceeded the screening criteria in well MW-11 in September 
2004 but none of the other sampling events. 

Metals (Table 19B)  — Low concentrations of some metals were detected in groundwater; however, 
with a few exceptions, the concentrations were consistently below aquatic screening levels. 
Exceptions included: 

Total cadmium concentrations slightly exceeded the aquatic SLV in well MW-21 in May 2005; 
however, cadmium did not exceed SLVs in the previous three sampling events from this well and 
the dissolved cadmium concentrations have consistently been below the SLVs; 
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Total chromium slightly exceeded the aquatic SLV for hexavalent chromium in wells MW-12 and 
MW-15 in one event (May 2005); the total chromium concentration was below the SLVs in the 
subsequent event and dissolved chromium concentrations in this well are below SLVs; 

Total copper concentrations slightly exceeded the aquatic SLV in wells MW-15 (May 2005) and 
MW-16 (August 2004); total copper did not exceed the SLVs in samples from these wells during 
other events and the dissolved copper concentrations have been consistently below SLVs in both 
wells; and 

Total lead concentration exceeded the aquatic SLV in well MW-15 in May 2005 but did not exceed 
during any of the preceding sampling events nor have the dissolved lead concentrations in 
samples from this well exceeded the SLVs. 

Similar to the results for OU1, these results support that the intermittent exceedances of a few of the 
total metal concentrations are due to soil entrained in the samples and are not representative of the 
concentrations of these metals in groundwater near these wells. 

Also similar to OU1, dissolved arsenic concentrations in the monitoring well samples exceeded fish 
consumption SLVs. However, these concentrations are low and consistent with arsenic 
concentrations at other riverfront sites, and do not appear to be associated with current or historical 
Facility operations. 

5.2.3 Results of Phase Ill Investigations 

Phase I and II results at six of the original 42 AOCs indicated that further characterization was needed 
during Phase III of the investigation to adequately characterize the lateral and vertical extent of 
potentially impacted soil and/or groundwater. In addition, six new AOCs were identified following 
completion of the Phase I and II activities that were investigated during Phase III. This section 
describes the results of these investigations. 

5.2.3.1 Results of Data Gap Characterizations 
The results of the additional investigations in the six AOCs identified as requiring further 
characterization to fill data gaps show that the investigations were successful in adequately defining 
the extent of COls for the purposes of the RI. The results for each AOC are summarized below and 
are detailed in Appendix H. 

OU1, AOC 14 (Basement Level Sump) and AOC 15 (Abandoned Cesspool — Central OU1 
Area) — A 12-foot depth soil sample and a grab groundwater sample collected from SB-84 
(AOC 15) were analyzed for TPH, PAHs, VOCs, and pesticides. The grab groundwater sample 
was also analyzed for PCBs. A grab groundwater sample from SB-85 installed at AOC 14 was 
analyzed for TPH, PAHs, VOCs, and PCBs. 

The grab groundwater sample at SB-84 exceeded screening levels for PAHs, 4,4'-DDT, and 
metals. TPH and VOCs did not exceed screening levels. Pesticides were not detected above the 
MRLs in the soil sample from SB-84, and the PAH concentrations were below PRGs. 
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The grab sample from AOC 14 (SB-85) exceeded screening levels for numerous PAHs. To 
assess whether PAHs were present in soil at AOC 14, soil boring SB-88 was installed adjacent to 
the location of SB-85 and a soil sample was collected from a depth of 7.5 to 10 feet for PAH 
analysis. PAHs were not detected above the PRGs in the soil sample from SB-88. 

To better evaluate groundwater quality in this area, a monitoring well (MW-26) was installed 
directly downgradient of borings SB-84 and SB-85. Groundwater samples from well 
MW-26 were analyzed for PAHs, metals, and pesticides. PAHs and pesticides were not detected 
above the MRLs in water samples from this well. Metals concentrations were below the screening 
levels with the exception of arsenic, which was low and consistent with arsenic concentrations at 
other riverfront sites. 

These results for soil and groundwater indicate that (1) the area has not been significantly 
impacted, if at all, by the former activities at AOC 14 and AOC 15; (2) the area has been 
sufficiently characterized for the purpose of the RI and Risk Assessment; and (3) the presence of 
the constituents in the grab groundwater samples from borings SB-84 and SB-85 was due to 
sediment entrained in the sample. 

OU1, AOC 69 (Former Transformer Locations) — Two surface soil samples (0 to 6 inches) were 
collected from location S-12 and S-13 and were analyzed for TPH, PAHs, and PCBs. TPH were 
not detected above the MRL and PCB concentrations were below screening levels. Several PAHs 
from these surface soil samples exceeded Preliminary Screening Levels. Additional soil samples 
were collected at S-12 and S-13 from 6 to 12 inches bgs and 2 feet bgs, and at five locations 
5-15 through S-19) around S-12 and S-13 to define the lateral and vertical extent of PAHs in this 

area. The PAH results are shown graphically on Figure 13. 

As can be seen on Figure 13, the area of elevated PAH concentrations is limited both laterally and 
vertically. The PAH concentrations dropped dramatically between the 0- to 6-inch samples and 
the 6- to 12-inch samples at both S-12 and S-13, supporting that the elevated PAH concentrations 
in the 0- to 6-inch samples is likely due to the presence of asphalt in surface soil (and not releases 
from the former transformers). The PAH results for the surrounding 0- to 6-inch samples (5-15 
through S-19) support the conclusion that the elevated PAH concentrations in samples S-12 and 
S-13 (e.g., where several to numerous PAH compounds exceed PRGs) are limited both laterally 
and vertically. 

0U2, AOC 67 — A soil sample collected at a depth of 18 feet bgs in boring SB-67 exhibited visual 
evidence of SPH (i.e., hydrocarbons were observed on soil). Analytical results show the sample 
contained TPH in the gasoline, diesel, and oil hydrocarbon range at concentrations of 
1,400 mg/kg, 21,000 mg/kg, and 14,000 mg/kg, respectively. TPH concentrations were not 
detected above the MRL in the grab groundwater sample from this location (groundwater 
measured at 22 feet bgs at time of drilling). Two PAHs were detected (0.054 pg/L 
benzo(a)anthracene and 0.11 pg/L chrysene) in the grab groundwater sample at concentrations 
slightly above human health (fish consumption) or aquatic SLVs (Table 21B). 

A monitoring well (MW-25) was installed adjacent (within 5 feet) to and downgradient of SB-67. A 
hydrocarbon odor was observed starting at about 17.5 feet bgs during the installation of this well. 
Three soil samples were collected from the wellbore at depths of 7.5, 17.5, and 18.5 feet below 
grade and were analyzed for TPH and PAHs. TPH were not detected in these soil samples. Five 
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PAHs were detected in the 7.5-foot sample above the MRLs but below the industrial PRGs. 
PAHs were detected above the MRLs in the samples collected at 17.5 and 18.5 feet bgs. 

Well MW-25 was monitored for three months for the presence of SPH on water; SPH was not 
observed. A groundwater sample was then collected for PAH analysis. PAHs were not detected 
above MRLs. These results support that the residual hydrocarbons detected in boring SB-67 are 
not mobile, are very limited in extent, and have not impacted groundwater quality. 

0U2, AOC 69 (Former Transformer Location) — One or more PAHs were detected above the 
screening levels in the surface sample from S-14 located within AOC 69. PCB concentrations 
were slightly above the MRL but below the screening levels. TPH were detected at 120 mg/kg 
(diesel range) and 600 mg/kg (residual range); however, the chromatograph indicated that the 
pattern was not consistent with a fuel product. Field notes indicate the sample was collected from 
the ground surface within 1 foot from a creosote-treated utility pole. An additional surface sample 
(S-14B) was collected within 5 feet of the utility pole at a depth of approximately 6 inches to 
evaluate whether the original sample is representative of surface soil conditions in the sampling 
area. Although PAHs were detected in the sample collected at S-14B, the concentrations were 
almost two orders of magnitude lower than at S-14 and all were below industrial PRGs, with the 
exception of benzo(a)pyrene. These results support that the former transformer in this area did 
not significantly impact surface soil and that the AOC has been sufficiently characterized. 

0U2, AOC 74 (Utility Storage Building) — Lead was detected at 1,060 mg/kg (exceeding the 
screening levels) in the 1-foot soil sample from boring SB-77 located in AOC 74. Three surface 
soil (0.5- to 1-foot depth) samples were collected around SB-77 to define the extent of elevated 
lead in the surface soil. Samples were collected from 0.5 to 1 foot and 2 to 2.5 feet at SB-77 (to 
define the vertical depth). Figure 17 graphically depicts the results. As shown on the figure, the 
lead is limited in extent both vertically and laterally. To resample the SB-77 location, a second 
boring was installed within 2 feet of the first boring location. The results indicated 189 mg/kg in 
the 0.5- to 1-foot sample (collected slightly above the original sample) and 37.1 mg/kg in the 2- to 
2.5-foot sample. The 0.5- to 1-foot samples collected from the borings located 25 feet south and 
west of SB-77 contained lead at concentrations of 49.8, 548, and 65.4 mg/kg in S-20 through 
S-22, respectively. SB-78, located 50 feet northeast of SB-77, contained 43 mg/kg lead. 

These results indicate that the presence of the lead impacted soil is limited in horizontal and 
vertical extent, and has been adequately characterized for the purpose of the RI and risk 
assessment. 

5.2.3.2 Results of Characterizations of the New AOCs 

Following completion of the Phase I and Phase II investigations, five additional areas of possible 
concern (AOC 78 through AOC 82) were identified by longshoremen with knowledge of former 
operations at the site. In addition, the DEQ requested erodable soil in 0U2 be identified as an AOC 
and be included in the RI. The erodable soils on riverbanks in OU2 were identified and assigned as 
AOC 83. These AOCs were investigated during the Phase III investigation. Results of the sampling 
and analysis of soil samples collected from the riverbank areas of 0U2 (AOC 83) are discussed in the 
Source Control Evaluation section (Section 8.0) and are not discussed in this section. A description of 
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AOCs 78 through 82 and the results of the investigation in these areas are provided below and 
detailed in Appendix H). 

OU1, AOC 78 and AOC 80, Storm Drain Catch Basins — Two storm drain catch basins (one to 
the west and one to the east of the north row of the large grain storage tanks) were identified by 
the longshoremen as having received waste/excess pesticides during Cargill's operations at the 
Facility. A soil boring was installed adjacent to each storm catch basin (SB-89 and SB-90) and 
advanced through the pavement to depths of 2.5 and 3 feet, respectively. No field evidence of 
petroleum sheens or other constituents was observed during the installation of the borings. 

Samples were collected between 1 and 3 feet at each location and analyzed for pesticides, PAHs, 
and TPH. Diesel-range petroleum hydrocarbons were not detected at either location. Residual-
range hydrocarbons were below the MRL at both locations; however, a trace concentration of 55 
mg/kg was reported in the sample from SB-89 (Table 6A). PAHs were, in general, not detected 
above the MRL; detected concentrations were low and below the screening levels 
(Table 7A). Pesticides were not detected above the MRLs in the two samples; several pesticides 
(gamma chlordane, alpha chlordane, 4,4'-DDE, 4,4'-DDE, 4,4'-DDT, dieldrin, and endrin ketone) 
were reported as trace values above the MDL. These trace values and the MRLs were below the 
screening levels. The results of investigation in AOCs 78 and 80 support that the reported former 
discharges to the storm drains have not significantly impacted adjacent soil. 

OU1, AOC 79, Pump at Cargill with Hydraulic Oil Leak — A pump formerly located in the center 
of the large grain storage tank area in the former Cargill operating area was identified by the 
longshoremen as historically leaking hydraulic oil. A soil boring (SB-91) was installed adjacent to 
the former pump location and advanced to a depth of 2.5 feet. No field evidence of petroleum 
sheens or other constituents was observed during the installation of the borings. A sample was 
collected from 0.5 to 2.5 feet and analyzed for diesel-range and residual-range petroleum 
hydrocarbons. Diesel-range hydrocarbons were not detected above the MRL of 26.3 mg/kg. 
Residual-range hydrocarbons were detected at 74.3 mg/kg. These results support that the 
reported leaky pump did not significantly impact Facility soil. 

OU1, AOC 81 and AOC 82, Creosote Waste Areas — Two unpaved areas were identified by the 
longshoremen as "dump" sites (including creosote waste) during Cargill's operations at the 
Facility. Two borings were installed to depths of approximately 3 feet in each of these areas 
(SB-92 through SB-95; Figure 7) for soil screening, sampling, and chemical analysis. No field 
evidence of petroleum sheens or other constituents were observed during the installation of the 
borings. Soil samples were collected (one from each boring) and analyzed for pesticides, PAHs, 
TPH, and metals. Diesel-range hydrocarbons were not detected above MRLs in the samples. 
Residual-range hydrocarbons were not detected above MRLs in the samples from AOC 81; 
residual-range hydrocarbons were detected slightly above the MRL in both samples from AOC 82 
(e.g., at concentrations between 55 and 79 mg/kg). PAH concentrations, where detected, were 
below industrial PRGs, with the exception of benzo(a)pyrene at locations SB-92 and SB-95 
(Table 7A). Lead was detected above the aquatic SLV in borings SB-92, SB-93, and SB-95. Zinc 
slightly exceeded the aquatic SLV in SB-95. The results do not indicate that these former "dump" 
areas have significantly impacted Facility soil. 
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5.2.3.3 Results of A0C-27 (Former Transformer Handling Area) Sampling 

One 5-point composite surface sample (0.5 to 2 feet) was collected in July 2007 from location S-31 
and was analyzed for TPH and PCBs. TPH and PCBs were not detected above the MRL. 
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6. Conceptual Site Model 
Information on the Facility historical setting and beneficial water and land use (as detailed in 
Sections 2 and 3) was assessed to develop a preliminary conceptual model of the site. The 
preliminary CSM was presented in the RI Work Plan and provided a framework for the RI. The results 
of the RI were evaluated to further refine the human health and ecological CSMs and identify the 
locality of the Facility. Figure 19 presents the human health and ecological CSMs. 

6.1 Physical Setting 

Details of the physical setting for the Facility were provided in Sections 2, 3, and 5.1. In summary, the 
98-acre Upland Facility is located adjacent to the Willamette River. The topography is relatively flat, 
with steep riverbanks in some areas. The ground surface of the Facility consists mainly of asphalt or 
concrete; although areas of gravel and grass are also present (Figure 4). Structures and railroad 
track alignments and rail spurs are also present (Figure 2). The Facility is leased to multiple tenants 
and actively used for various industrial purposes. 

Most of the riverbanks are heavily vegetated and/or rip-rapped; however, some areas do contain 
erodable soil. Surface hydrology at the Facility consists primarily of surface runoff as sheet flow 
during rainfall events. The sheet flow is captured through a permitted, piped stormwater conveyance 
system with storm drains, catch basins and outfalls to Willamette River located as shown on Figure 4. 

The Port acquired the property in 1971 as a result of the Port's merger with the City CPD. The City 
CPD purchased the property in 1917. Development of the terminal resulted in the filling of Gatton 
Slough and adjacent areas within the river, and excavation of Slip 1. Soil underlying the Facility 
consists of sand fill overlying silty native alluvium. The upper portions of the silty alluvium consist of 
silty sand; the amount of silt appears to increase with depth and likely presents a confining layer to 
significant downward flow. Depth to groundwater ranges from 8.3 to 30 feet bgs (1.1 to 
17.4 feet MSL). Groundwater flows to the Willamette River or Slips 1 or 3 at a gradient ranging 
between 0.01 and 0.001. Shallow (first encountered) groundwater is contained primarily in the sand 
fill or upper silty sand alluvium. Groundwater velocity in the sand fill and upper silty sand alluvium is 
conservatively estimated to range from 4 feet per year in the eastern parts of the Facility to 400 feet 
per year as the groundwater nears the slips. (Groundwater gradients are flat on the western portions 
of OU1 and 0U2 and velocity is likely low from these areas towards the river.) 

6.2 Nature and Extent of Constituents of Interest 

As described in Section 2.0, a number of potential AOCs were identified and investigated for the RI. 
Section 5.2 described the results of the investigations conducted at the AOCs and assessed whether 
the investigation of each AOC sufficiently characterized the lateral and vertical extent of COls in soil 
and groundwater for the purposes of an HHRNERA. The conclusions of Section 5.2 are that the 
investigation of each AOC was sufficient. The Risk Assessment will look at the general soil and 
groundwater quality at the Facility to determine whether unacceptable risks may be present due to the 
presence of constituents in site soil or groundwater and whether risk management tools (e.g., 
remedial action, media management plans, etc.) are needed to protect human or ecological health. 
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Therefore, this section summarizes the soil and groundwater conditions in the context of the overall 
Facility (as opposed to each AOC) to assist in the understanding of Facility-wide soil and groundwater 
in support of the Risk Assessment. 

Soil. With the exception of a few localized areas and along the riverbanks, COls were detected 
intermittently in soil at generally low concentrations. The localized areas consist of: 

A limited area of surface soil (upper 6 to 12 inches) containing multiple PAHs exceeding PRGs in 
the western portion of OU1. The PAHs are likely due to asphalt materials entrained in the surface 
soil; 

Deeper soil (greater than 13 feet below grade) in the area of four former cesspools in the northern 
central portion of OU1 contains TPH and PAHs; 

A limited area of lead concentrations in 0U2 that exceed industrial PRGs in surface soil (upper 
1 foot) near boring SB-77; and 

A limited area of SPH at a depth of approximately 18 feet below grade at boring SB-67 in 0U2. 
The SPH do not appear to be mobile, to extend significantly beyond SB-67, or to have impacted 
shallow groundwater. 

In addition to the above localized areas, two areas of erodable riverbank soil were observed and 
investigated. The riverbank soil contained PAHs, pesticides, and metals (one localized area of 
Wheeler Bay riverbank soil). The Risk Assessment (summarized in Section 7.0 and contained in 
Appendix A) evaluates the potential risk posed due to the presence of these constituents in Facility 
soil. 

Groundwater. No groundwater plumes were identified at the Facility. Intermittent low detections of 
some COls (PAHs, pesticides, metals) were observed during the quarterly monitoring program of the 
monitoring wells. Often, a 001 was detected during only one of four quarters of sampling, suggesting 
that variability in sample turbidity was the reason for the detection and supporting that significant 
dissolved-phase COls are not present at the Facility. The Risk Assessment (summarized in 
Section 7.0 and contained in Appendix A) evaluates the potential risk posed due to the low and 
intermittent presence of these constituents in Facility groundwater. 

6.3 Locality of the Facility 

The LOF is any point where a human or an ecological receptor contacts or is reasonably likely to 
come into contact with chemical constituents from the Upland Facility. The LOF takes into account 
the likelihood of the chemical constituents migrating over time. 

For this project, the entire Facility is considered to be within the LOF for soil contact (due to detections 
of COls in Facility soil). As described in Section 5.1.3, groundwater flow at the Facility is toward the 
slips or the Willamette River. Therefore, the groundwater LOF comprises the Upland Facility 
(including the adjacent riverbank) and the river. Properties to the north, west, and south are not 
included in the LOF because groundwater does not flow toward these properties. 
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6.4 Human Health and Ecological Conceptual Site Models and Exposure Pathways 

The CSM integrates constituent source areas, mechanisms of transport, and location and route of 
potential chemical exposure into exposure pathways that represent site conditions. These pathways 
provide the foundation for the Risk Assessment. Figure 19 presents the CSMs for Human Health and 
Ecologic risk pathways. The following describes each of these CSMs. 

6.4.1 Human Health Conceptual Site Model and Exposure Pathways 

For human health risk evaluation, the CSM identifies pathways relevant to both soil and groundwater 
in the context of a current and future industrial land use scenario. The source areas for assumed 
exposure are the affected soil and groundwater that have been characterized in the RI. The CSM 
provides specific details regarding primary, secondary, and tertiary sources, as well as primary and 
secondary release mechanisms. 

Identification of Exposure Scenarios and Human Receptors. The identification of exposure 
scenarios is based upon the land use determination that has been identified for the site (Section 3.2). 
Exposure scenarios consist of descriptions of activities as they relate to users of the site and the 
means by which exposure is assumed to occur. The potential human receptors (assumed exposed 
persons) are: 

Occupational worker (worker engaged in full-time operational duties at the Facility); 

Excavation worker (worker engaged in short-term activities specific to sub-surface work, such as 
trenching for utility lines); 

Construction worker (worker engaged in short-term activities relating to construction of buildings 
and foundations); and 

Recreational fisherman person occasionally fishing in the river ad acent to the bank of the 
terminal). 

A recreational visitor to the Facility is not assumed since the Facility is and will be maintained as an 
operating industrial facility. 

Identification of Exposure Routes. The assumption of direct exposure to affected soil will apply 
only to the occupational, excavation, and construction workers; these pathways will involve the 
following routes of exposure: 

Inhalation of fugitive dust emissions; 

Incidental ingestion; and 

Dermal contact. 
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6.4.2 Ecological Conceptual Site Model and Exposure Pathways 

Preliminary identification of potential exposure pathways for ecological receptors was outlined in a 
Preliminary CSM (PCSM) in the RI Work Plan (Hart Crowser, 2004a), and an updated CSM is 
presented as Figure 19. Modifications include identification of pathway/receptor categories that are 
being addressed through the Portland Harbor RI/FS risk assessment process. In addition, the 
pathways related to transport of COls in erodable soils were added to the CSM. A general evaluation 
of potential exposure pathways is provided in the Level I Scoping checklists in Attachments A-1 and 
A-2 of the Risk Assessment Report (Appendix A). The primary contaminant sources and release 
mechanisms are release of chemicals to soil or impervious surfaces as a result of on-site or off-site 
operations. 

The potentially complete exposure pathways outlined in the CSM include the following: 

Direct Exposure Pathways: 

Direct contact with contaminated surface or subsurface soil through contact with external surfaces 
or ingestion (terrestrial receptors); or 

Direct contact or ingestion of contaminants that have been transported to surface-water or 
sediments in the Willamette River (aquatic receptors). 

Indirect Exposure Pathways: 

Ingestion of terrestrial food sources that have become contaminated through direct or indirect 
pathways (i.e., food web exposure); or 

Ingestion of aquatic food sources that have become contaminated through direct or indirect 
pathways (i.e., food web exposure). 

As noted above, the Facility is an active industrial area mostly covered by asphalt or barren ground 
and does not represent a significant ecological resource. Narrow riverbank areas have vegetation, 
but these areas represent less than 4 percent of the Facility. As a result, wildlife are unlikely to feed 
at the Facility and ecological exposures to surface soils at the Facility would be limited to occasional 
contact by birds or mammals that may cross the Facility while in transit (e.g., songbirds or raccoons). 
The riverbank areas may also be visited occasionally by semi-aquatic birds or mammals (e.g., 
shorebirds or beaver). 

Since the Facility is mostly paved or otherwise covered, and will remain so in the future, terrestrial 
receptors will have limited contact with any contaminated soils. Inhalation of dust particulates is a 
minor or insignificant pathway because most surfaces are asphalt- or gravel-covered. The paved 
surfaces also minimize contaminated soils from being eroded into the Willamette River, with the 
exception of two riverbank areas with possible erodable slopes (west end of south side of Slip 1, and 
Wheeler Bay; Figure 7). Thus, direct surface soil exposure pathways for visiting terrestrial receptors 
at the Facility are possible (although minimal due to limited soil coverage), and subsurface soil 
exposure is minor or insignificant. Ecological receptors could be exposed as a result of the possible 
transport of soil contaminants from erodable slopes to surface-water and sediments in the Willamette 
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River. Thus, potential, significant surface soil exposure pathways are limited to occasional contact by 
visiting terrestrial receptors and aquatic and aquatic-feeding receptors associated with the river. 

No permanent surface-water bodies or sources of sediment are present at the upland portions of the 
Facility, and long-term use of the Facility calls for it to remain paved or covered by buildings. Surface-
water flow from precipitation and runoff on impervious surfaces is collected in seven drainage basins, 
with subsequent transport to the Willamette River. Thus, potential surface-water and sediment 
exposure pathways are limited to aquatic and aquatic-feeding receptors associated with the river. 

Since the Facility will remain as mostly paved and groundwater is approximately 8 to 30 feet bgs, 
direct groundwater exposure pathways for burrowing terrestrial receptors at the Facility are 
incomplete. The only route of transport and exposure relevant to ecological receptors is the possible 
transport of contaminants in groundwater to surface-water in the Willamette River. Thus, potential 
exposure to groundwater contaminants is limited to aquatic and aquatic-feeding receptors associated 
with the river. The Portland Harbor RI/FS is addressing any risk to shorebirds and other ecological 
receptors to contaminants in beach sediments and risk to aquatic biota and wildlife from exposure to 
surface-water and sediment, or bioaccumulation of COls from surface-water or sediments. 
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7. Summary of Risk Assessment 
A screening level HHRA/ERA was conducted on the data collected during the Phase I, Phase II, and 
Phase III site investigation activities to assess whether a baseline risk assessment was needed to 
complete the risk assessment process, and to identify areas or media that may require risk 
management actions to protect human and/or ecological receptors. The results of the HHRNERA are 
summarized in this section and support that a baseline risk assessment is not needed. The 
HHRA/ERA report is provided in Appendix A. 

7.1 Human Health Risk Assessment 

The HHRA for the Facility is based upon the process prescribed by DEQ in the Guidance for Conduct 
of Deterministic Human Health Risk Assessment (DEQ, 2000). The procedures used for the 
screening process are detailed in Section 3.0 of the Risk Assessment Report contained in Appendix 
A. The results of the HHRA screening, additional quantitative risk analyses performed to better 
assess the data, and the HHRA conclusions are summarized below. 

7.1.1 Human Health Screening 

Potential human receptors at the site are occupational workers, excavation workers, construction 
workers, and recreational fisherman (fishing in the river near the Facility). Consistent with DEQ risk 
guidance, the primary benchmarks for screening of soil constituents were obtained from the 2004 
update of the EPA Region 9 PRG (EPA, 2004a). These benchmarks apply to COls (except petroleum 
fractions) for the pathways that involve direct contact with soil by site workers (operational personnel 
or construction workers). For gasoline, diesel and residual range petroleum-derived hydrocarbons, 
benchmarks for the soil pathway for the construction worker were obtained from Appendix A of the 
Oregon DEQ guidance Risk-Based Decision Making for the Remediation of Petroleum-Contaminated 
Sites (DEQ, 2003c). 

For the recreational fishing pathway, the screening benchmarks were obtained from National 
Recommended Water Quality Criteria (EPA, 2004b) for Human Health for Consumption of Organisms 
Only. Incidental contact with groundwater by construction or excavation workers was not evaluated 
since this pathway is less likely to occur as a result of the observed depths to groundwater throughout 
the site (approximately 8 to 30 feet bgs); if direct contact were to occur under certain construction 
scenarios, the pathway would be short-term and should be considered insignificant in terms of human 
exposure and health risk. 

All analytical data were sorted by medium for each OU. For duplicates, the maximum value was 
selected. The data were summarized by tabulation showing maximum and minimum values; the 
sampling location of each maximum was identified and frequency of detection was calculated. The 
90th percentile upper confidence limit (90%UCL) of each constituent was also calculated; the process 
for this is described in Section 3.11.3.3 of the Risk Assessment Report (Appendix A). 

Concentration values for constituents in soil and groundwater were screened in two phases: 
(1) comparison of benchmarks to maximum detected concentrations; and (2) comparison of the 

ASH CREEK - NEWFIELDS 
8/14/07 
	

7-1 
03 Terminal 4 Slip 1 Upland Facility Remedial Investigation Report 

KMB00008265 



benchmark to the 90%UCL of each constituent. Soil data values from 15 feet bgs or less were use 
In addition, a hot spot evaluation was performed as detailed in Appendix A. 

Results of the soil screening indicate: 

For soil in OU1, benzo(a)pyrene was the only constituent of potential concern (COPC) that 
remained after comparing maximum detected concentrations to screening criteria; 

For soil in 0U2, three COPCs remained after comparing maximum detected concentrations to 
screening criteria: benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene; and 

For both operable units, arsenic falls out of consideration since its 90%UCL value is less than 
background. 

Four surface samples from OU1 contained benzo(a)pyrene at concentrations exceeding hot spot 
concentrations (S-12, S-13, S-7, and SB-22), and four locations on the Wheeler Bay riverbank and 
location S-14 contained benzo(a)pyrene at concentrations exceeding hot spot concentrations; 
dibenzo[a,h]anthracene was also present at location S-14 at a concentration higher than the hot 
spot concentration. 

Results of the groundwater data screening against fish consumption criteria indicate: 

For groundwater at OU1, arsenic, tetrachloroethylene, five PAHs, and two pesticides were 
retained for further analysis; 

For groundwater at 0U2, arsenic, six PAHs, and four pesticides were retaine and 

Additional constituents were retained because of the lack of a fish consumption criterion; these are 
listed in Tables 3.10-12 and 3.10-13 of the Risk Assessment Report (Appendix A). 

Results of the groundwater data screening for inhalation of volatile constituents indicate: 

For sitewide groundwater at OU1, PCE, TCE, and vinyl chloride were retained based on screens 
using vapor intrusion criteria. However, as detailed in Section 5.2, the presence of these 
constituents in OU1 groundwater is due to an upgradient offsite source that has impacted 
groundwater near on-Facility wells MW-22, MW-23, and MW-03s. Therefore, an additional screen 
was performed excluding these wells. Based on the additional screen excluding monitoring wells 
MW-23, MW-22, and MW-03s, it is apparent that the potential inhalation risks from groundwater 
due to these contaminants are limited to those wells only (Appendix A). 

No COls are retained for OU1, based on the screen that excludes wells MW-23, MW-22, and MW-
03s). 

No COls were retained for 0U2. 

Therefore, based on the results of the screening evaluations of the VOCs, potential risk from 
inhalation of volatiles from Facility groundwater was not considered further in the risk evaluation. 
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7.1.2 Human Health Technical Management Decision Point 

The information gathered during the screening analyses provides a foundation for the Problem 
Formulation step described in DEQ guidance (DEQ, 2000). Although not specifically identified in the 
guidance, the synthesis of information at the end of Problem Formulation provides an opportunity for a 
decision point similar to the TMDP 3 and 4 described for the Level II ERA. A similar set of potential 
recommendations can be considered: (1) no further characterization investigations at the site are 
necessary and there exists sufficient information to make a remedial action decision; or 
(2) continuation of the risk assessment process is recommended to proceed to the next level. 
Although not explicitly identified in the guidance, the possibility of applying such recommendations to 
this step in the HHRA was discussed with DEQ personnel prior to embarking on this risk assessment 
process. The following is a summary of the relevant information and presentation of the conclusions 
reached as a result of the process. 

Soil. 	To further evaluate the retained COPCs in soil, an exposure assessment and risk 
characterization were performed to provide a more representative estimate of potential human health 
risk. This Risk Assessment was conducted by calculating exposure and risk by use of the risk 
equations and exposure variables provided in the Oregon risk guidance (DEQ, 2000). The 
reasonable maximum exposure (RME) values for exposure parameters relating to occupational 
employees and excavation construction workers were used in these calculations (Appendix B of the 
guidance). Equations for exposure quantitation in the oral, dermal, and inhalation (particulates) 
pathways were obtained from Appendix A of the guidance. The exposure point concentration for each 
COPC is the 90%UCL of the constituent derived from the entire database for each operable unit. 

For OU1 and 0U2, no risk is indicated for the excavation/construction worker based on the RME 
analysis (Tables 27A and 27B, respectively). Table 28 lists the exposure parameters used in the 
equations. Potential risk from benzo(a)pyrene and cumulative PAH exposure are greater than 10 -6 , 
but less than 10 -5 , for the occupational worker in OU1. Potential risk from benzo(a)pyrene and 
dibenz(a,h)anthracene are greater than 10 -6 , but less than 10 -5 , for the occupational worker in 0U2. 
Additive risk from PAH exposure is only slightly greater than 10 -5  for the occupational worker in 0U2. 

Soil Sub-area Analysis 
As described in Section 5.2.1, there are a few "sub-areas" of the Facility which contain higher 
concentrations of a few PAHs. Therefore, the risk evaluation included an assessment of the relative 
risk contribution from these sub-areas: 

S-12/S-13 Subarea.  S-12 and S-13 are two locations with high concentrations of PAHs in surface soil 
(Figure 13). Additional surface soil sampling was conducted around S-12 and S-13 to better assess 
the extent of PAHs in this area. As detailed in Section 5.2.1, the results of this additional sampling 
indicated that PAH concentrations decreased significantly both vertically and laterally from S-12 and 
S-13, and support that the elevated PAHs are limited locally and contained within the upper 6 to 12 
inches of soil. 

Former Cesspool Area, OU1.  SB-22 and SB-23 are two locations with high concentrations of PAHs in 
deep soil. Concentrations of five PAHs exceeded industrial PRGs in the 17-foot bgs sample from SB- 
22 and benzo(a)pyrene exceeded the industrial PRG at 13 ft bgs at the adjacent boring (SB-23). As 
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detailed in Section 5.2.1, nearby sampling indicates that the PAH-impacted subsurface soil in this 
subarea is limited in extent (both laterally and vertically) and below a depth of 13 ft bgs. 

Location S-14, 0U2.  S-14 is a location with high concentrations of several PAHs in surface soil. S-14 
was located adjacent to a utility pole. The surface soil next to the pole was visibly stained with 
creosote from the pole. As described in Section 5.2.1, this location was intended to assess former 
transformer areas (AOC 69); however, the presence of the creosote in the sample did not allow for 
analysis for PCB-related constituents. The area was resampled by collecting another surface soil 
sample about 5 feet from the utility pole and still in the former transformer area; PAHs were almost 
two orders of magnitude less in this surface soil sample location (S-14A). These results support that 
the creosote from the utility pole is the cause of the elevated PAHs in the initial surface soil sample 
from this area and indicate that previous operations in the area have not significantly impacted 
surface soil, if at all. 

Wheeler Bay Riverbank, 0U2.  Erodable bank areas (A0083) at the west end of 0U2 have high PAH 
concentrations (Figures 14 and 18). 

The presence of these PAH concentrations in the subareas would only pose a risk to potential future 
workers that work extensively in those areas specifically. The risk evaluation based on RME 
parameters suggested that workers would need to work for 225 days per year, for 25 years, for 8 
hours a day in areas with concentration levels equivalent to the 90% UCL in order to experience 
cancer risks greater than 10 -6 . None of these four subareas currently experience high-levels of work 
activity, such as are seen in the administrative areas of the Facility or near Facility buildings. 

Groundwater. For groundwater, an elevated number of COPCs were retained due to the 
conservative nature of the screening process (e.g., comparing groundwater concentrations to a 
surface-water based benchmark) and to the lack of a fish consumption benchmark for several COls. 
To evaluate the groundwater COPCs further, a simplified mixing analysis was performed to estimate 
the concentrations of groundwater constituent concentrations in surface-water after discharge to the 
Willamette River. The analysis was based on the following assumptions: 

Groundwater flow velocity at the point of discharge: 100 centimeters per day cm/day ; 

Groundwater discharge area: 1 square foot (ft (900 c 
); 

Groundwater daily flow volume through 1 ft2: 90 liters per day (L/day); and 

Range of surface-water flow rates (cubic feet per second [cfs]): 0.01, 0.1, and 1 

Concentrations were calculated for a range of surface-water flow rates to represent different mixing 
rates in the river. The resulting concentrations exceed the benchmark only for heptachlor at the 
lowest flow rate (0.01 cfs; Appendix A). These concentrations are conservatively low because they 
represent the conditions in a cubic foot of surface-water adjacent to the discharge point of 
groundwater. Fish consumed by humans are likely to have spent most of their time farther from the 
groundwater discharge, at points in the river where concentrations would be substantially lower. 
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This process cannot be used for those COPCs retained due to lack of fish consumption criteria. 
However, their groundwater concentrations would be attenuated by the same amount and it is 
reasonable to assume that these constituents as well could be eliminated from further concern 
regarding human health risk. 

7.1.3 Human Health Risk Assessment Conclusions 

Screening-level analyses, combined with streamlined, quantitative risk analyses on existing soil data, 
indicate that risks from direct exposure to COPCs in soil are low. The presence of a few PAHs in 
surface soil indicated the potential for unacceptable risk. Further evaluation of subareas of the Facility 
identified two surface soil areas (the S-12/S-13 area at OU1 and the riverbank of Wheeler Bay in 
0U2) and one subsurface area at OU1 (near the former cesspools) are the primary cause for the 
potential risk. An evaluation of current site use supports that the presence of the PAHs in the surface 
or subsurface soil in these three areas will not present an unacceptable risk to potential current 
human receptors at the Facility (i.e., occupational workers, excavation, or construction workers) based 
on the current limited use of these areas. The risk assessment concluded that current risk posed by 
the presence of the PAHs is within the DEQ acceptable range because the areas are not accessed 
often (if at all, in the case of the deeper soil). There is the potential for unacceptable future risk to 
occupational workers from surface soil in OU1, if OU1 is redeveloped for typical industrial use. The 
riverbank at Wheeler Bay is currently oversteepened and is not designed for consistent use by 
occupational workers. Plans are currently underway to cap and stabilize the riverbank as an SCM 
(see Section 8.0) in coordination with the Early Action Sediment Removal Action at Terminal 4. The 
PAHs in the limited area near S-14 were covered by about 2 feet of fill soil during the Rail 
Modernization Project conducted in 0U2 in 2006, and, therefore, exposure to the PAHs at S-14 has 
been mitigated. 

Screening-level analyses support that groundwater contaminants are unlikely to be transported to 
surface-water at levels that will result in unacceptable risk from fish ingestion. 

Based on these results, further investigation or risk assessment does not appear to be necessary to 
make risk management decisions or evaluate remedial options to protect human health at the Facility. 

7.2 Ecological Risk Assessment 

The Ecological Risk Assessment (ERA) for the Facility is based upon the process prescribed by DEQ 
in the Guidance for Ecological Risk Assessment: Levels I, II, Ill, IV (DEQ, 2001b) and included Level I 
Scoping and Level II Screening assessments. As detailed in Section 2.0 of the Risk Assessment 
Report (Appendix A), the results of the Scoping Level Ecological Evaluation indicated that the 
potential for risk exists at the Facility based on the presence of contaminated media and possible 
contact with receptors. Therefore, a Level II Screening was conducted. The discussion of the Level II 
Screening process is included as Sections 2.7 to 2.10 in the Risk Assessment Report (Appendix A) 
and describes the methods of the screening, data available, candidate assessment endpoints, 
methods of calculating the 001 concentrations, frequency of detection and background analysis, and 
the screening level values used. A hot spot evaluation was also conducted as a part of the Level II 
Screening. The following summarizes the results and the technical management decision points 
(TMDPs) derived from the screening process. 
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7.2.1 Technical-Management Decision Points for the ERA 

The Level II TMDPs are steps in the risk assessment process where one of three recommendations is 
determined: (1) no further ecological investigations at the site; (2) continuation of the risk assessment 
process to the next level; or (3) undertake a removal or remedial action (DEQ, 2001b). The 
information gathered during the Level I Scoping and Level II Screening processes is used to evaluate 
TMDP 3 and TMDP 4. 

7.2.1.1 TMDP 3 

This TMDP is intended to help determine whether unacceptable ecological risk is probable. 
According to DEQ guidance (DEQ, 2001b), the potential for risk exists when constituents of potential 
ecological concern (CPECs) are present and there are complete exposure pathways between 
contaminated media and ecological receptors. The Level I scoping indicated that the potential for risk 
exists at the Facility based on the presence of contaminated media and possible contact with 
receptors. However, the guidance indicates that unacceptable risk is probable only if the locality 
exhibits the following three criteria: (1) contains any individuals of a threatened and endangered (T/E) 
species, critical habitat of a T/E species, or contains habitat of sufficient size and quality to support a 
local population of non-T/E species; (2) CPECs were selected on the basis of exceedance of SLVs or 
because they have a high potential to bioaccumulate; and (3) there appears to be plausible links 
between CPEC sources and endpoint receptors (DEQ, 2001b). 

Based on information gathered during the Level I Scoping and Level II Screening processes, the 
above criteria are not all exhibited throughout the Facility mainly because this area is an industrial site 
which lacks habitat of sufficient size and quality to support local populations of non-T/E species. The 
Facility is currently and is reasonably expected to remain zoned for IH use for the foreseeable future. 
As a result, terrestrial wildlife receptors are unlikely to spend substantial amounts of time feeding or 
engaged in other behaviors that would result in substantial contact with contaminated media at the 
Facility. Likewise, the upland areas of the Facility do not represent significant habitat for rare or 
important plant communities. Decisions regarding the probability of unacceptable risk from 
environmental media should include consideration of these factors. The conclusions regarding the 
probability of risk are discussed separately for upland soils and groundwater. 

Upland Soils 
CEPCs for soil are summarized in Table 29. The soil risk ratios for plants and invertebrates in OU1 
(based on maximum detected concentrations) range up to approximately 10 (for zinc/plants), and up 
to 66 in 0U2 (also zinc/plants). The 90%UCL concentrations reflect much lower maximum risk ratios, 
approximately 4 and 8 for OU1 and 0U2, respectively. Although the risk ratios exceed the value of 5 
recommended by DEQ for non-T/E species, the industrial nature of the Facility indicates that these 
exposures probably do not represent substantial effects on local plant or invertebrate populations, or 
on ecosystem function provided by these groups. 

For mammals and birds in OU1, only the risk ratio for dibenzofuran (36) exposure to mammals 
exceeds 5. In 0U2, the maximum risk ratios for lead (11), zinc (7), and dibenzofuran (58) exceed 5. 
DEQ developed the SLVs to be conservative screening values, and to represent relatively high 
exposure rates. Therefore, the risk ratios calculated for the Facility using the SLVs substantially 
overestimate the potential exposure and ecological risk, especially for terrestrial-feeding birds and 
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mammals. If relative Facility use was to be considered, the Facility-wide risk ratios for lead and zinc 
in 0U2 would be below 5 when animals used the Facility approximately 50 percent of the time or less. 
Due to the limited resources at the Facility, most wildlife species are unlikely to spend 50 percent or 
more of their time at the property. There is one localized area of the Facility with high concentrations 
of zinc - the riverbank sample location SB-26D. This area could represent unacceptable risk for 
animals that utilized this area extensively, but risk to local populations is not expected to occur. 

For dibenzofuran, concentrations are relatively evenly distributed across the Facility. When relative 
Facility use by wildlife species is considered, risk ratios would be approximately 5 or less if receptors 
spent 10 percent or less of their foraging time at the Facility. While some individuals of urbanized 
species such as pigeons or Norway rats may spend more than 10 percent of their time foraging at the 
Facility, it is unlikely that other species such as deer, raccoons, or raptors would feed this extensively 
on the upland areas at the Facility. The relatively high risk ratios are due, in part, to very low SLVs 
compared to achievable detection limits. Non-detect concentrations are included in 90%UCL 
calculations using 0.5 of the MRL. The SLV for dibenzofuran (0.002 pg/kg) is less than the MRL 
observed for samples from the Facility, and the 90%UCL is influenced by locations with non-detected 
concentrations. Since samples were analyzed using standard, low-detection limit methods, the 
presence of dibenzofuran at many locations cannot be confirmed, and risk from this CPEC should not 
warrant remedial action. Further, additional research was performed to evaluate dibenzofuran 
toxicity to mammals and potential alternative screening levels. The Final Comprehensive Risk 
Assessment (CRA) Work Plan and Methodology (USDOE, 2005) document summarizes extensive 
research undertaken by DOE as part of Rocky Flats CRA, approved by EPA Region 8 and other 
regulatory agencies, to develop ecological screening levels (ESL5). The methods for developing 
ESLs included: identifying representative receptors and receptor attributes, literature review of toxicity 
data to derive toxicity reference values (TRVs) for vertebrate receptors, and calculation of NOAEL-
based ESLs using appropriate uncertainty factors. If the soil concentration of a contaminant of 
interest does not exceed the NOAEL-based ESLs, then risk is considered to be negligible to receptors 
of interest. Based on this work, a range of dibenzofuran ESLs were developed for mammalian 
receptors. These ESLs range from 21.2 mg/kg for an insectivorous deer mouse to 93.8 mg/kg for an 
omnivorous coyote, and 2,440 mg/kg for a herbivorous prairie dog. These values are substantially 
higher than DEQ's SLV, but are demonstrably protective literature-based values underlying ESL 
development. The maximum detected concentration (MDC) of dibenzofuran at the Facility is 0.2 
mg/kg, which is two orders of magnitude lower than the lowest NOAEL-based ESL. This research 
provides additional evidence that dibenzofuran is not expected to provide unacceptable risk to 
terrestrial receptors at the Facility. 

Overall, little habitat currently exists or will exist for terrestrial receptors at the Facility because of likely 
future uses of the property. The only persistent patches of riverbank vegetation are located on narrow 
strips (less than 20 to 40 feet wide in most places). With the exception of the areas sampled for this RI 
(e.g., the bank of Wheeler Bay and the south side of Slip 1), these areas were previously stabilized 
through addition of rip rap (below typical river levels) and landscaping improvements, including 
placement of clean topsoil (above the typical river levels). The Port has recently completed additional 
rail installations at OU2 as a part of the Berth 408 Rail Yard Modernization Project and further 
industrial development is planned for 0U2. These increased development activities will further 
minimize potential wildlife movement and potential exposure pathways. Further, SCMs have been 
proposed and approved for potentially erodable riverbank areas in Wheeler Bay (ACA/Newfields, 
2007). The armoring, regrading, and re-vegetation will resist erosion, stabilize the bank, and act as a 
cap to prevent direct contact by terrestrial ecological receptors. 
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Relative use of the Facility by terrestrial receptors is minimal and thus potential exposure to CPECs 
identified in the screening analysis is also low. Localized actions such as removals or covering to 
attenuate exceptionally high concentrations (e.g., elevated lead, zinc, and cadmium concentrations in 
the riverbank soil in Wheeler Bay) such as the planned SCM for Wheeler Bay will reduce potential 
exposure in this area. Based on these results, the probability of unacceptable ecological risk from 
upland soils is minimal, and does not warrant additional remediation at the Facility. 

Groundwater Screen 
CPECs for groundwater are summarized in Table 30. The groundwater screening results suggest 
that although benzo(a)pyrene, benzo(a)anthracene, carbon disulfide, total chromium, heptachlor, total 
lead, total copper, 4,4'-DDD, and 4,4'-DDT in downgradient monitoring wells represent potential risk to 
aquatic life, these CPECs are unlikely to present significant probable risk. For lead, chromium, and 
copper, only the total (i.e., unfiltered) concentrations of these CPECs exceeded the SLVs. Typically 
these were one-time exceedances in individual wells and were not confirmed by previous or 
subsequent sampling. Therefore, these total concentrations probably do not represent the fraction of 
groundwater that will ultimately be transported to the river. No dissolved (i.e., filtered) MDCs 
exceeded the SLVs, indicating that those metals in groundwater at the Facility probably do not 
represent a risk to aquatic life in the Willamette River. 

Based on total (i.e., unfiltered) concentrations in OU1, lead, heptachlor, and heptachlor epoxide were 
identified as CPECs based on risk from multiple COls. However, the individual risk ratios for these 
CPECs (0.4, 0.7, and 0.8, respectively) indicate that risk to aquatic receptors from these CPECs 
would be minimal. In addition, chromium, carbon disulfide, benzo(a)pyrene, and benzo(a)anthracene 
concentrations were infrequently detected above screening levels, both from a temporal and spatial 
perspective. These CPECs had risk ratios less than 5 for those point concentrations and the detected 
concentrations were lower than SLVs during the most recent sampling event. Thus, CPECs identified 
in the Level ll screening analysis lack widespread, substantial, and persistent detections throughout 
the downgradient monitoring wells in OU1. 

In 0U2, all CPEC concentrations were also infrequently detected above screening levels, both from a 
temporal and spatial perspective. The detected concentrations of 4,4'-DDD, 4,4'-DDT, and carbon 
disulfide had risk ratios less than 2.6 for those point concentrations and the detected concentrations 
were lower than SLVs during the most recent sampling event. As discussed above, only the total 
concentrations of lead, chromium, and copper, exceeded the SLVs, not the more bioavailable 
dissolved fractions of these CPECs. Benzo(a)anthracene and benzo(a)pyrene in MW-16 had 
detected concentrations above SLVs in the most recent sampling event, yielding risk ratios of 6.8 and 
2.8, respectively, at that well. However, these constituents were not detected above MRLs during the 
previous three sampling events, and the presence of these concentrations in the fourth sampling 
event is more likely due to soil entrained in the sample. 

Organisms may be exposed to contaminants from groundwater after groundwater discharges to the 
river and mixes with surface water; no aquatic organisms in the Willamette River would be exposed to 
undiluted groundwater. Exposure concentrations would decrease rapidly with distance from the 
discharge zone, as groundwater mixes with surface water. Benthic invertebrates or small fish that 
reside in close association with the submerged riverbank have the highest potential exposure. Such 
organisms likely remain in close proximity to the substrate, probably within 1 foot (30 cm). 
Groundwater contaminant concentrations in surface-water within this near-bottom zone depend upon 
the rate of groundwater flow and river flow. Although neither of these variables is precisely known, 
conservative estimates of concentrations can be derived based on a range of assumptions. If 
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groundwater discharge is 100 cm/day (a very conservative assumption), river flow (or rate of mixing) 
near the groundwater discharge point is 0.1 cfs, and groundwater and surface-water are fully mixed, 
lead concentrations within 1 foot of the bank would be approximately 96-fold lower than in unmixed 
groundwater. Concentrations would be substantially lower farther from the discharge point, at higher 
surface-water flow, or lower groundwater flow velocity. 

The groundwater CPEC with the highest risk ratio (6.8) compared to SLVs is benzo(a)pyrene. The 
highest detected concentration of benzo(a)pyrene was measured at 9.5x10 -5  milligrams per liter 
(mg/L) in MW-16 in 0U2. Assuming this concentration was discharged to the Willamette River, and 
the flow assumptions stated above, benzo(a)pyrene concentrations within the 1 foot zone would be 
approximately 9.9x10 -7  mg/L, which is well below the SLV. Even at a groundwater velocity of 100 
cm/day and surface-water flow rates as low as 0.001 cfs, benzo(a)pyrene concentrations in the near-
bottom zone would still be lower than the SLV. Flows in the river are likely to be substantially higher 
than this, even in the slips. Therefore, benthic invertebrates and fish that live continuously within 1 
foot of the substrate at the discharge point would be unlikely to be exposed to benzo(a)pyrene 
concentrations above the SLV. Fish or other invertebrates that spend most of their time in the water 
column farther from the substrate would be exposed to substantially lower concentrations. 

Overall, the groundwater CPECs identified in the Level II screening analysis lack widespread, 
substantial, and persistent detections in downgradient monitoring wells that would lead to significant 
degradation of water quality in the Willamette River. 

7.2.1.2 TMDP 4 and Conclusions from the Ecological Risk Assessment 

TMDP 4 assesses whether a remedial action decision is possible based on the existing information 
and current levels of uncertainty. Specifically, if cleanup would be less costly than further 
investigation and data are adequate to select and approve a remedial action, then further ecological 
investigation should be deferred in favor of a response action. The alternative is for the assessment 
process to proceed to Level III for further evaluation. 

Based on information gathered during the Level I Scoping and Level II Screening processes, the 
existing information is adequate to identify appropriate risk management measures. Neither a 
baseline risk assessment (i.e., Level III), nor more sampling is necessary to support risk management 
decisions. 

Conclusions. Based on the Level I Scoping and Level II Screening processes, potential ecological 
risk to terrestrial receptors from upland soils at the Facility is minimal as a result of limited ecological 
resources at the Facility and few CPECs. While contact with CPECs in soils is possible for some 
terrestrial receptors, the developed nature of the site results in exposures that are unlikely to reach 
levels of concern defined in DEQ guidance for non-T/E species. 

Potential ecological risk to terrestrial or aquatic receptors as a result of possible exposure to CPECs 
via groundwater is also low. Overall, the groundwater CPECs identified in the Level II screening 
analysis lack widespread, substantial, and persistent detections in downgradient monitoring wells that 
would lead to significant degradation of water quality in the Willamette River. 
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8. Source Control Evaluations 
As required by the VCP Agreement between the DEQ and the Port, the scope of the RI activities 
included collecting sufficient data to complete an evaluation of the need for SCMs to address 
unpermitted discharges or migration of hazardous substances to the lower Willamette River. The 
results of this evaluation are presented in this section. 

The DEQ published a JSCS document in December 2005 that provides a framework for identifying 
and evaluating these potential sources to the Willamette River (DEQ/EPA, 2005). The Source Control 
Evaluation for the Facility was conducted consistent with the published JSCS guidance document. 
Upland sources of contamination with potentially complete pathways to the river were screened 
against JSCS screening criteria (DEQ/EPA, 2005) so that upland sources can be identified and 
prioritized by DEQ and EPA. Potential Sources evaluated were: 

Potentially erodable soil that could migrate into the river; 

Groundwater containing constituents at concentrations of potential concern discharging into the 
river; and 

Stormwater runoff containing constituents at concentrations of potential concern from the Facility. 

8.1 Potentially Erodable Soil 

The EPA and DEQ have identified erodable riverbank soil as a potential pathway for constituent 
transport to the Willamette River (DEQ/EPA, 2005). On April 13, 2005, the banks of the Facility were 
examined for exposed surface soil that has the potential to be eroded and transported to the river. 
The areas along Wheeler Bay and the west end of the south side of Slip 1 (both in OU2) were 
identified as having the potential for surface erosion. No erodable soils were identified in the 
riverbank or slip areas of OU1. 

The recommended steps for evaluating erodable riverbank soil in accordance with JSCS guidance 
are: 

Collect soil samples from the erodable or potentially erodable riverbank soils and analyze for 
COls; 

Compare the analytical results to JSCS screening levels provided on Table 3-1 of the guidance 
document (DEQ/EPA, 2005); and 

If exceedances of SLVs are observed, DEQ evaluates the site to determine priority for additional 
evaluation or SCMs (e.g., medium priority sites perform a weight-of-evidence evaluation to assess 
whether the exceedances are likely to cause adverse effects to the river and determine if source 
control measures are necessary). 

Composite sampling of surface soils was conducted in the potentially erodable riverbank areas of 
OU2. There are no potentially erodable riverbank soils in OU1, so sampling was not necessary. 
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The composite samples consisted of four discrete sub-samples collected from each composite 
sampling area. The composite sample areas and sub-sample locations are illustrated on Figure 7. 
The composite samples (S-23 through S-30) were submitted for chemical analysis for TPH, PAHs, 
metals, pesticides, PCBs, and phthalates. 

Analytical data for potentially erodable riverbank soil in 0U2 were compared against JSCS screening 
levels for toxicity and bioaccumulation (Table 3-1 in DEQ/EPA, 2005). 

The analytical results for composite samples from locations S-23 through S-30 were greater than 
JSCS screening levels (e.g., probable effects concentrations [PECs] developed by McDonald et al.; 
DEQ/EPA, 2005) for some PAHs and so all discrete sub-samples were analyzed for PAHs. The 
composite sample from location S-26 exhibited elevated metals and so the discrete samples from this 
composite sample area (i.e., S-26A, S-26B, S-26C, and S-26D) were analyzed for metals. Some 
pesticides were detected above the JSCS screening levels in the composite samples collected from 
the Wheeler Bay riverbank area (i.e., S-26 through S-30) and the discrete samples for each of these 
composite locations were analyzed for pesticides. 

The screening level summary tables for riverbank soil are contained in Appendix K (Table K-1). Table 
31 summarizes soil COPCs for which the maximum detected concentrations exceeded the toxicity 
and/or bioaccumulation JSCS screening criteria. The table also lists sampling locations with detected 
concentrations that exceeded the criteria. There are 20 COPCs identified for riverbank soils in 0U2, 
and there are exceedances at sampling locations S-23 through S-30 (e.g., in riverbank soil in both the 
slip area and in the Wheeler Bay area). 

Evaluation of Soil Exceedances 
Exceedance of JSCS screening criteria does not necessarily indicate that an upland source poses an 
unacceptable risk to human health or the environment (DEQ/EPA, 2005). However, if the 
exceedances are more than just slightly over the screening criteria (as is the case for some of the 
COPCs in the 0U2 riverbank soil), the DEQ/EPA recommend that a "weight-of-evidence" evaluation 
be performed to determine the likelihood of adverse effects from migration of soils to sediment surface 
water and to determine if further characterization or soil SCMs are needed (DEQ/EPA, 2005). The 
weight-of-evidence evaluation should consider factors such as the extent and proximity to the river, in-
water sediment data proximal to the source area, riverbank stability, and characteristics of the 
constituents (e.g., are the constituents bioaccumulative). 

For riverbank soils in 0U2, most of the riverbank soil in the Wheeler Bay area contains several 
COPCs that exceed screening criteria, is proximal to the river, and is not stabilized against erosion. 
SCMs of the riverbank soil are therefore prudent. An early Removal Action of sediment in Wheeler 
Bay is planned and will consist of capping beach soil and sediments of the bay. Conducting a SCM 
in coordination with the sediment Removal Action was therefore recommended (ACA/Newfields, 
2007). The SCM for Wheeler Bay was approved by the DEQ on March 8, 2007. Further 
characterization of the riverbank soil is therefore not needed. 
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8.2 Groundwater Discharge to the River or Slips 

Similar to erodable soil, the recommended steps in the JSCS process (DEQ/EPA, 2005) for 
evaluating groundwater discharge to the river are: 

Screen each groundwater data point against ecological and human health JSCS screening levels 
provided on Table 3-1 of the guidance document (DEQ/EPA, 2005); 

Use appropriate data from "within the plume" and from points as close to the river as possible to 
assess potential impacts to the river; 

If exceedances of SLVs are observed and prioritization is deemed at a medium level, perform a 
weight-of-evidence evaluation to assess whether further characterization or Source Control 
Measures Alternatives Evaluation is necessary. 

Consistent with the JSCS document, groundwater data were screened against the ecological and 
human health JSCS screening levels provided on Table 3-1 of DEQ/EPA (2005). JSCS screening 
criteria for potential ecological receptors are based on a hierarchy of screening values, including 
EPA's 2004 National Recommended Water Quality Criteria (NRWQC) chronic criteria, DEQ's 2004 
AWQC chronic criteria, and Oak Ridge National Laboratory (ORNL) Tier II secondary chronic values 
(SCVs). JSCS human health screening criteria are based on EPA's 2004 NRWQC criteria or DEQ's 
2004 AWQC criteria for fish consumption at a rate of 17.5 grams per day (g/day). Consistent with 
Step 2 above, the dataset included in the evaluation consisted of groundwater data from the Facility 
wells installed along the slips and river because (1) the hydrogeologic model supports that 
groundwater flows across the Facility and discharges to the Willamette River, to Slip 1 or to Slip 3; 
and (2) no plumes have been identified; therefore, using data from "within the plume" is not 
applicable. Tables 32 and 33 summarize the screening results for Facility groundwater against the 
applicable human health and ecological screening levels, respectively. As shown on the tables: 

For OU1 groundwater, 11 constituents exceeded human health screening levels (Table 32A) and 
4 constituents exceeded ecological screening levels (Table 33A). 

For 0U2 groundwater, 12 constituents exceeded human health screening levels (Table 32B) and 
10 constituents exceeded ecological screening levels (Table 33B). 

Tables 31 and 34 summarizes the groundwater COPCs for which the maximum detected 
concentrations in one or more downgradient monitoring wells exceeded the human health (Table 34) 
or the ecological (Table 31) JSCS screening criteria. The tables also list sampling locations with 
detected concentrations that exceeded the criteria. Because the initial screen of all of the data 
indicated some exceedances, the ERA and HHRA source control evaluation included a stepwise 
screening and evaluation of the groundwater data. 

Evaluation of Groundwater Exceedances 
Exceedance of JSCS screening criteria does not necessarily indicate that upland groundwater poses 
an unacceptable risk to human health or the environment (DEQ/EPA, 2005). In fact, the exceedances 
in groundwater at the Facility are slight and it is likely that this pathway would be considered a "low 
priority" under the JSCS document. However, a "weight-of-evidence" evaluation is provided herein to 
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further assess whether groundwater could possibly adversely affect surface-water or sediment in the 
river and to support that SCMs are not needed for groundwater. 

The location, extent, duration, and magnitude of exceedances at the Facility were analyzed to 
accomplish this evaluation. The downgradient monitoring wells were the focus of this analysis, as 
these wells are nearest the point of discharge to the river, and no plumes have been identified 
upgradient from these wells. 

Ecological Evaluation. Figure 20 identifies detected COPC concentrations in groundwater at 
downgradient monitoring wells that exceed ecological JSCS screening values. The results from all 
the quarterly groundwater monitoring events are included to assess the frequency of the exceedance 
of each COPC at each well. Evaluating the data collected during all groundwater monitoring events 
elucidates whether detections of a constituent appear more likely attributable to sampling variability 
rather than to an actual representative dissolved-phase concentration in the groundwater. 

The steps conducted to evaluate whether constituents in groundwater at the Facility could present a 
source to the river at concentrations of potential ecological concern included: 

Evaluating the frequency of detection of each COI; 

Comparing maximum detected concentrations and 90%UCLs to Level II surface-water SLVs 
(Figure 2.8-2 of the Risk Assessment Report illustrates the limited locations and few CPECs that 
exceeded the Level II SLV5); and 

Evaluating both spatial and temporal variation to assess for a potential source of concern to the 
river. 

The following conclusions can be derived from these temporal and spatial analyses: 

There are no Facility-wide occurrences of any of the COPCs. 

MW-07 (0U1) and MW-26 (0U2) are the only downgradient wells with exceedances of 
benzo(a)anthracene and/or benzo(a)pyrene. Benzo(a)anthracene and benzo(a)pyrene exceeded 
their respective SLVs at MW-07 in February 2005, but did not exceed at that location in May 2005. 
The trace benzo(a)anthracene concentration (0.075 microgram per liter [pg/L]) exceeded the SLV 
(0.027 pg/L) at MW-26 in May 2005. 

MW-07 is the only downgradient well in OU1 with an exceedance of carbon disulfide. Of four 
sampling periods throughout 2004 and 2005, there was only one exceedance of this CPEC. The 
highest concentration of carbon disulfide (0.00094 mg/L) is just slightly over the aquatic SLV 
(0.00092 mg/L). 

MW-08 is the only downgradient well in OU1 with an exceedance by total chromium. There was a 
detected exceedance by this CPEC in May 2005, but not in September 2005. The highest 
concentration of total chromium (0.0146 mg/L) is just slightly above the aquatic SLV (0.011 mg/L). 

For 0U2, MW-09 and MW-11 are the only downgradient wells with exceedances of 4,4'-DDT 
and/or 4,4'-DDD. 4,4'-DDT was detected only once in four quarters of sampling of well MW-09. 
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4,4'-DDT and 4,4'-DDD were detected only once each in three quarters of sampling at well 
MW-11. The detected concentrations of 4,4'-DDT (0.0014 mg/L, trace) and 4,4'-DDD 
(0.0026 mg/L, trace) at MW-11 are just slightly above the aquatic screening levels 
(0.001 pg/L for each compound). The detected concentration of 4,4'-DDT at MW-9 (0.003 pg/L) is 
also just slightly above the SLV. The infrequency of detection and the trace concentrations of 
these compounds supports that they are not representative of dissolved-phase concentrations in 
groundwater but, rather, are likely due to variability in sample turbidity. 

MW-16 is the only downgradient monitoring well in 0U2 with exceedances of benzo(a)anthracene, 
benzo(a)pyrene, and carbon disulfide. Of four sampling events throughout 2004 and 2005, there 
was only one exceedance of benzo(a)anthracene and benzo(a)pyrene (in May 2005). Due to a 
small volume of water in the well, the well was not purged and the sample was collected via a 
bailer in May 2005; the well was purged and sampled using low-flow techniques during previous 
events. Therefore, these detections in May 2005 are not representative of dissolved-phase PAH 
concentrations in the MW-16 area. Carbon disulfide was detected just once during the four 
quarters of sampling at MW-16 (in February 2005). The highest concentration of carbon disulfide 
(1.7 pg/L) is just slightly above the aquatic screening level (0.92 pg/L). 

MW-15 is the only downgradient monitoring well in OU2 with exceedances of total lead and total 
chromium. Of four sampling periods at MW-15 throughout 2004 and 2005, total lead and total 
chromium exceeded the SLVs only once (in May 2005). The total lead (10.9 pg/L) and chromium 
(21.9 pg/L) concentrations detected in May 2005 were less than 5 times the SLVs (2.5 pg/L and 
11 pg/L, respectively). Dissolved concentrations of these compounds did not exceed the SLVs. 

MW-15 and MW-16 are the only downgradient wells at the Facility with exceedances by total 
copper. Of four sampling periods at MW-15 and three sampling periods at MW-16 throughout 
2004 and 2005, there was only one exceedance by total copper for each well. Both exceedances 
(9.23 pg/L at MW-15 and 14.3 pg/L at MW-16) were just slightly above the SLV of 9 pg/L. The 
dissolved concentrations did not exceed the SLVs. 

To further evaluate the groundwater COPCs, a simplified analysis was performed to estimate the 
concentrations of groundwater constituent concentrations in surface water after discharge to the 
Willamette River (i.e., at the point of exposure). Exposure concentrations would decrease rapidly with 
distance from the discharge zone, as groundwater mixes with surface water. Benthic invertebrates or 
small fish that reside in close association with the submerged riverbank have the highest potential 
exposure. Such organisms likely remain in close proximity to the substrate, probably within 1 ft (30 
cm). Groundwater contaminant concentrations in surface water within this near-bottom zone depend 
upon the rate of groundwater flow and river flow. Although neither of these variables is known, 
conservative estimates of concentrations can be derived based on a range of assumptions. If 
groundwater discharge is 100 cm/day, river flow (or rate of mixing) near the groundwater discharge 
point is 0.1 cubic feet per second (cfs), and groundwater and surface water are fully mixed, 
concentrations within 1 foot of the bank would be approximately 96-fold lower than in unmixed 
groundwater. The concentration would be substantially lower further from the discharge point, at 
higher surface water flow, or lower groundwater flow velocity. 
Table 35 summarizes the results of the mixing evaluation. The groundwater CPEC with the highest 
risk ratio (6.8) compared to SLVs is benzo(a)pyrene. The highest detected concentration of 
benzo(a)pyrene was measured at 9.5x10 -5  mg/L in MW-16 in 0U2. Assuming this concentration was 
discharged to the Willamette River, and the flow assumptions stated above, benzo(a)pyrene 
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concentrations within the 1 foot zone would be approximately 3.6x10 -8  mg/L, which is well below the 
SLV. Even at a groundwater velocity of 100 cm/day and surface water flow rates as low as 0.01 cfs, 
benzo(a)pyrene concentrations in the near bottom zone would still be lower than the SLV. Flows in 
the river are likely to be substantially higher than this, even in the slips. Therefore, benthic 
invertebrates and fish that live continuously within 1 foot of the substrate at the discharge point would 
be unlikely to be exposed to benzo(a)pyrene concentrations above the SLV. Fish or other 
invertebrates that spend most of their time in the water column further from the substrate would be 
exposed to substantially lower concentrations. 

In addition, the Risk Assessment Report (Appendix A) provides additional analysis of groundwater 
CPECs at the Facility. In the ERA, groundwater 001 concentrations at downgradient monitoring wells 
(i.e., nearest the point of discharge to the river) were compared to Level II surface-water SLVs for 
aquatic life. Appendix B-2 of the Risk Assessment Report presents the results of toxicity screening for 
aquatic receptors for each OU. The ERA concluded that CPECs identified in the Level II screening 
analysis lack widespread, substantial, and persistent detections in downgradient monitoring wells that 
would pose unacceptable risk to mobile or immobile receptors in the Willamette River. 

Thus, the screening evaluation of groundwater monitoring results and a "weight-of-evidence" 
evaluation support that there are no COPCs at the Facility at concentrations that could cause 
significant, if any, unacceptable risk to mobile or immobile receptors within the river. 

Human Health Evaluation. Figure 21 identifies detected COPC concentrations in groundwater at 
downgradient monitoring wells that exceed human health JSCS screening values (except arsenic). 
Also included are the four quarters of sampling results to assess the frequency of the exceedance of 
each COPC at each well. Evaluating the results spatially, temporally, and by frequency of detection, 
the following conclusions can be derived: 

There are no Facility-wide occurrences of any of the COPCs, with the exception of arsenic; as 
detailed in Section 5.2.2, arsenic is detected at concentrations consistent with other riverfront sites 
and is not due to historical operations at the Facility. 

MW-07 and MW-16 are the only downgradient wells with exceedances of PAHs. Spatially, these 
wells are at opposite ends of the Facility and no wells in-between reported exceedances of PAHs. 
The exceedances occurred only once out of four quarters of monitoring. At well MW-07, the 
exceedances are trace concentrations and are below the MRLs. The detections at both wells are 
likely due to soil entrained in the sample and are not representative of groundwater conditions 
near the wells. 

The concentrations of a few pesticides exceeded the JSCS criteria, but evaluation of the 
exceedances supports that these do not reflect the presence of a plume and, similar to the PAH 
exceedances, are likely due to variability in sample turbidity: 

MW-09 and MW-11 are the only downgradient wells with an exceedance by 4,4'-DDT. MW-11 
is the only downgradient well with an exceedance of 4,4'-DDD and aldrin. The 4,4'-DDT, 
4,4'-DDD, and aldrin exceedances occurred just one time out of three or four quarters o 
sampling at each well. 
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MW-08 is the only downgradient well with an exceedance of 4,4'-DDE, heptachlor, and 
heptachlor epoxide; again, these exceedances occurred only once in four quarters of sampling. 

MW-10 is the only downgradient well with an exceedance of dieldrin; as for the other 
pesticides, this occurred just once in four quarters of sampling. 

MW-03 is the only downgradient well with an exceedance by PCE and vinyl chloride. Each of 
these compounds was exceeded just once in four quarters of sampling. 

To evaluate the groundwater COPCs further, a simplified analysis was performed as a part of the 
HHRA to estimate groundwater constituent concentrations in surface-water after discharge to the 
Willamette River. The analysis is similar to that provided above for ecological receptors, but 
performed for human health COPCs. The analysis was based on the following assumptions: 

Groundwater flow velocity at the point of discharge: 100 centimeters per day (cm/day 
Groundwater discharge area: 1 square foot (ft 2) (900 cm2) 
Groundwater daily flow volume through 1 ft2: 90 liters per day (L/day) 
Range of surface water flow rates (cfs): 0.01, 0.1, and 1.0. 

Concentrations were calculated for a range of surface water flow rates to represent different possible 
mixing rates in the river. The resulting concentrations exceed the benchmark only for heptachlor at 
the lowest flow rate (0.01 cfs) (Tables 36A and 36B). These concentrations are conservatively low 
because they represent the conditions in a cubic foot of surface water adjacent to the discharge point 
of groundwater. Fish consumed by humans are likely to have spent most of their time further from the 
groundwater discharge, at points in the river where concentrations would be substantially lower. 

This process cannot be used for those COPCs retained due to lack of fish consumption criteria. 
However, their groundwater concentrations would be attenuated by the same amount and it is 
reasonable to assume that these constituents as well could be eliminated from further concern 
regarding human health risk. In addition, for arsenic, a report prepared by the USGS and U.S. 
Department of the Interior in conjunction with the Oregon Water Resources Department supports that 
the concentrations detected in the groundwater at the Facility are well within the range of arsenic 
concentrations detected across Oregon, including the Portland area (WRIR, 1999). 

The groundwater monitoring results, screening evaluation of the data obtained and a "weight-of-
evidence" evaluation support that there are no COPCs at the Facility at concentrations that could 
cause significant, if any, degradation of water in the Willamette River (or the slips) or pose 
unacceptable risk to human health from fish consumption. 
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8.3 Stormwater Assessment 

The Stormwater characterization program is in progress and is anticipated to be complete by the end 
of 2007, with a report of results to be submitted in early 2008. 

8.4 Source Control Conclusions 

To meet the requirements of the VCP agreement, a source control evaluation was conducted to 
assess potential migration pathways at the Facility that could potentially discharge contaminants to 
the Willamette River at concentrations of possible concern. The evaluation included assessing 
(1) erodable soil on riverbanks (or slipbank) in 0U2 (no erodable soil is present on the river or slip 
banks of OU1); (2) groundwater discharges; and (3) stormwater discharges. 

Results of the sampling, analysis, and source control evaluation of potentially erodable riverbank in 
0U2 indicate there are 20 COPCs present at concentrations that exceed JSCS screening levels. 
Based on the weight-of-evidence evaluation discussed above, SCMs of the 0U2 riverbank (Wheeler 
Bay) are prudent. Further characterization of the riverbank soil is not needed. Concentrations of 
some PAHs, metals, and pesticides exceeded JSCS guidance screening levels for erodable soil 
migration to the river. Based on recommendations supplied in the draft RI report (BBL/ACNNF, 2006) 
and subsequent discussions with DEQ staff following that submittal, a source control alternatives 
evaluation was conducted for these erodable bank areas (ACNNF, 2007). The source control 
alternatives evaluation recommended a bank capping, stabilization and re-vegetation alternative that 
ties into the EA sediment cap planned for the area. DEQ accepted this alternative in an email dated 
March 8, 2007 (DEQ, 2007). No other soil at the Facility presents a potential threat to the receptors 
(including sediment) within the river or slips. 

Results of the groundwater discharges evaluation support that there are no COPCs at the Facility at 
concentrations that could cause significant, if any, adverse effects to water or sediment in the 
Willamette River (or the slips). No plume of contaminants is present at the Facility and COls, when 
detected, were just slightly above the screening criteria. Detections appear to be related to the 
turbidity of the sample and, therefore, are not necessarily representative of water discharging to the 
river or slips. No source control measures for groundwater are needed. 
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9. Summary and Conclusions 
As required by the December 4, 2003 VCP Agreement between the Port and the DEQ, an RI and 
evaluation for the need for SCMs was completed at the Terminal 4 Slip 1 Upland Facility. The 
purpose of the RI was to determine the nature and extent of potential hazardous substance releases 
in Facility media and to evaluate constituent migration pathways at the Facility. The RI was 
conducted in accordance with the RI Work Plan (Hart Crowser, 2004a). A screening level HHRNERA 
of data collected during the RI was conducted to determine whether a baseline risk assessment would 
be needed and, if not, provide guidance for risk management decisions for the Facility. DEQ 
guidance on conducting HHRNERA were used to prepare the screening level risk assessment; a 
copy of the Risk Assessment Report is included as Appendix A. This section provides a summary of 
the RI activities and results, risk screening of the RI data, and conclusions from the source control 
evaluation. 

9.1 Summary 

The Upland Facility is located adjacent to the Willamette River. The Port acquired the property in 
1971 as a result of the Port's merger with the City CPD. The City CPD purchased the property in 
1917. Development of the terminal resulted in the filling of Gatton Slough and adjacent areas within 
the river, and excavation of Slip 1. The following summarizes the information obtained to complete 
the RI. 

Physical Setting. The 98-acre Facility has been divided into operable units: OU1 and 0U2. The 
topography is relatively flat, with steep riverbanks in some areas. The ground surface of the Facility 
consists mainly of asphalt or concrete, although areas of gravel and grass are also present. 
Structures and railroad track alignments and rail spurs are also present. The Facility is leased to 
multiple tenants and is actively used for various industrial purposes. 

Most of the riverbanks are heavily vegetated and/or rip-rapped; however, some areas do contain 
erodable soil. Surface hydrology at the Facility consists primarily of surface runoff as sheet flow 
during rainfall events. The sheet flow is captured through a permitted, piped stormwater conveyance 
system. 

Geology and Hydrogeology. Soil underlying the Facility consists of sand fill overlying silty native 
alluvium. The upper portion of the silty alluvium consists of silty sand; the amount of silt appears to 
increase with depth and likely presents a confining layer to significant downward flow. Depth to 
groundwater ranges from 8.3 to 30 feet bgs (1.1 to 17.4 feet MSL). Groundwater flows to Slips 1 or 3 
at a gradient ranging between 0.01 and 0.001. Shallow (first encountered) groundwater is contained 
primarily in the sand fill or upper silty sand alluvium. Groundwater velocity in the sand fill is estimated 
to range from 4 feet per year in the eastern portions of the Facility to 400 feet per year as groundwater 
nears the slips. The groundwater gradient is flat on the western portions of both operable units and 
the velocity will be lower than the above estimates as it moves toward the Willamette River. 

Potential Sources of COls. More than 80 potential AOCs were identified and evaluated during the 
RI. Thirty-five (35) of these potential AOCs were evaluated as part of the RI Work Plan development 
and were determined to have been assessed sufficiently and are unlikely to present sources of COls 
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at concentrations of potential concern. Forty-eight (48) AOCs were investigated during the RI 
activities. The results obtained during the Phase I, II, and III investigations conducted at the AOCs 
were evaluated and determined to have sufficiently characterized the lateral and vertical extent of 
COls in soil and groundwater for the purposes of a HHRA/ERA (see Appendix H for the summary and 
evaluation of results for each AOC). 

Results of Remedial Investigation: Soil. With the exception of a few localized areas and along the 
riverbanks, COls were detected intermittently in soil at generally low concentrations. The localized 
areas consist of: 

A limited area of surface soil (upper 6 inches) containing multiple PAHs exceeding PRGs in the 
western portion of OU1. The PAHs are likely due to asphalt materials entrained in the surface 
soil; 

Deeper soil (greater than 13 feet below grade) in the area of four former cesspools in the northern 
central portion of OU1 contains TPH and PAHs; 

A limited area of lead concentrations in 0U2 that exceed industrial PRGs in surface soil (upper 
1 foot) near boring SB-77; and 

A limited area of SPH at a depth of approximately 18 feet below grade at boring SB-67 in 0U2. 
The separate-phase hydrocarbons are not mobile, do not extend significantly beyond SB-67, and 
have not impacted shallow groundwater. 

In addition to the above localized areas, two areas of erodable riverbank soil were observed and 
investigated. The riverbank soil contained PAHs, pesticides, and metals. 

Results of Remedial Investigation: Groundwater. No groundwater plumes were identified at the 
Facility. Intermittent low detections of some COls (PAHs, pesticides, metals) were observed during 
the quarterly monitoring program. Often, a COI was detected during only one of four quarters of 
sampling, suggesting that variability in sample turbidity was the reason for the detection and 
supporting that significant dissolved-phase COls are not present at the Facility. 

Locality of Facility and Beneficial Land and Water Use. The soil and groundwater LOF include the 
Upland Facility (including the riverbanks). Properties to the north, west, and south are not included in 
the LOF because groundwater does not flow toward these properties and soil cannot migrate to these 
facilities. Current zoning information indicates the entire site is designated for IH (heavy industrial) 
use by the City's Bureau of Planning (Title 33, Planning and Zoning, Chapter 33.140). The entire site 
is designated by the Portland Comprehensive Plan Map as industrial sanctuary (City of Portland, 
2004b), which is intended for areas where City policy is to reserve land for existing and future 
industrial development. Therefore, the Facility is currently and is reasonably expected to remain 
zoned for IH use for the foreseeable future. A municipal water source supplies the Facility and vicinity 
with potable water for drinking and other purposes. No beneficial use wells are located on the Facility. 
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9.2 Summary and Conclusions of the Risk Assessment 

The results of the Phase I, II, and III investigations were used to finalize the LOF. The LOF and 
beneficial land and water use information were used to develop a CSM for potential complete risk 
exposure pathways at the Facility. A screening level risk assessment was then conducted to evaluate 
the data collected during the RI to determine: 

Whether a baseline risk assessment would be needed to complete the evaluation of the data; 

Whether COPCs or CPECs in upland soil or groundwater presented unacceptable risks to 
possible human or ecological receptors at the Facility; and 

Whether source control measures proposed at the site also present potential unacceptable risk to 
human or terrestrial receptors on the banks of Wheeler Bay. 

The HHRA and ERA screening processes were conducted in accordance with DEQ guidance and 
used conservative screening level benchmarks. 

Results of the screening level processes indicate that a baseline risk assessment was not needed. 
This conclusion is based on three primary considerations: (1) risk screening levels, which adopt 
highly conservative (i.e., protective) assumptions about site exposure, did not reveal significant site-
wide risks for either human health or ecological receptors; (2) when actual site conditions and site use 
are considered, potential exposure and risk do not warrant site-wide risk management actions; and 
(3) focused SCMs have been identified that will also effectively reduce potential unacceptable risk to 
human and terrestrial receptors. 

Conclusions for human health are based on a screening-level analysis to identify COPCs, and a 
streamlined quantitative exposure and risk analysis was used to estimate risks for the COPCs 
identified in the screen. The quantitative analyses for the HHRA revealed risks are within acceptable 
limits based on Oregon environmental cleanup regulations, with the exception of three localized areas 
of surface soil and one subsurface area of soil, each containing PAHs. The three surface soil areas 
include the areas adjacent to surface soil sampling locations S-12 and S-13 on OU1; a very small 
surface area near sampling location S-14 on 0U2; and the riverbank of Wheeler Bay. The deeper 
soil area is associated with the former cesspools at OU1 and consists of PAHs in soil deeper than 13 
feet. The risk assessment concluded that current risk posed by the presence of the PAHs is within the 
DEQ acceptable range because the areas are not accessed often (if at all, in the case of the deeper 
soil). The only potential for unacceptable risk is with possible future use of these areas consistent 
with typical occupational exposure. Further, the small area near S-14 was adjacent to a utility pole; 
the utility pole was removed and the soil covered during the recent rail expansion work at 0U2, 
effectively mitigating the risk posed by the PAHs. Soil on the riverbank is being capped and stabilized 
as a SCM which will also effectively mitigate potential risk associated with occupational exposure to 
PAHs in this area. A focused feasibility study can be performed to determine the appropriate 
remedial action for the surface soil near locations S-12 and S-13, and the deeper soil of the former 
cesspool. 

Conclusions for ecological health are based on information gathered during the Level I Scoping and 
Level II Screening for the ERA processes. COls in upland soil and groundwater are unlikely to pose 
unacceptable risks to possible terrestrial receptors. The SCM planned for the riverbank area to 
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reduce potential transport to the river will also effectively mitigate the limited risk posed by the higher 
constituent concentrations to potential terrestrial receptors. The results do not support that further 
remedial action (with the exception of the SCM) is needed to protect ecological receptors at the 
Facility. 

9.3 Summary and Conclusions from Source Control Evaluation 

The groundwater monitoring results and screening evaluation of the data obtained support that there 
are no COPCs at the Facility at concentrations that could pose unacceptable risk to the river. The 
COPCs were detected infrequently and sporadically in the groundwater samples, and the detections 
appeared primarily due to sampling variability not groundwater conditions. Based on these results, no 
source control measures for groundwater are needed. 

Concentrations of some PAHs, metals, and pesticides exceeded JSCS guidance screening levels for 
erodable soil migration to the river. Based on recommendations supplied in the draft RI report 
(BBL/ACA/NF, 2006) and subsequent discussions with DEQ staff following that submittal, a source 
control alternatives evaluation was conducted for these erodable bank areas (ACA/NF, 2007).. The 
source control alternatives evaluation recommended a bank capping, stabilization and re-vegetation 
alternative that ties into the EA sediment cap planned for the area. DEQ accepted this alternative in 
an email dated March 8, 2007 (DEQ, 2007). 

The stormwater evaluation program is continuing and results of that evaluation will be contained in a 
separate report. 

9.4 Recommendations 

To address the PAHs in two limited areas in OU1, a focused feasibility study is recommended to 
evaluate and select an appropriate remedial option. 
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TABLE 1 
AREAS OF CONCERN, RI ACTIVITIES, AND ANALYTICAL METHODS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Number AOC Name 

Operable 

boW Subarea 

Accuracy of 

Location 1  Description Summary of RI Activities 

Analytical 

Program' 

Exploration 

or Sample 

Designations ' 

Number of Samples Planned ' 

Surface Soil Subsurface Soil Groundwater 

Phase I Phase II Phase III Phase I Phase II Phase III Phase I Phase II Phase III 

• CarAll T-45 OUt Former CarAll Leasehold Exact 
CarAll Tank 045. 675-gallon. steel. desel AST. removed ,n September. 2003. 
Locornotve and other small egAprnent fueIng. Adsorbent matenal observed on 
ground near former tank locaton. 

DrIll one bonng adiacent to former AST. HCID, VOCs. ',Hs T4S1SB-09 

Carg,l, T-22 OUI Former Carg,11 Leasehold 000con. 
CarAll Tank 022. 500-gallon. 'Heater Fuel 01 UST. DEO tie 0 401. Tank was 
located ,n the basement of the GrAn Storage Buldog HI an area w,th Im,ted access. 
Surface , paved. 

UST was reported to be ,n basement of buddog and ,s ,naccess,ble. Other 
honogs and mon,tor,og wells w,Il be ,ostalled at locafions across and 
downwadent of th, AOC. 

Carg,II T-23 Former CarAll Leasehold A Carg,I1Tank 023. 1.000-gallon. D,esel UST. DEO file a 401. Located Southwest of 
the headhouse. Reportedly removed yl 1989. 

DrIll two bonngs adocent to former UST. HCID . VOC .. P 'F • 
T4S1S6 - 10 
T4S1SB-11 

CarAll T-85 OW Former CarAll Leasehold cocoon. CarAll Tank d85 (coat be sarne as 0220 Used od, removed ,n 1993. DEO tle 11401. DrIll two bonngs ad,acent to former UST. 
HCID 0 . VOCs. PAH, PCBs. 

Metals 
T4S1SB-12 

T4S1SB-13 

RAIroad Track 
Sta,o,og ivea 

Former CarAll Leasehold Exact 
Tracks between Berth 401 and the Track Shed. Track stoAng was dent,f,ed by 
URS aod ATC dunog the,,,te reconnAssaoces. 

Dr,11 one mon,torog weli and two sod bonngs downgradent of the radroad 
tracks. 	Dr,Ilth ■ ee bor,ogs ad,aceot to the radroad Vac, ,. 

HCID, VOCs, SVOC.. PAH. 

T4S1MW-07 

T4S1SB-01 

T4S1SB-02 

CarAll Hydrault 
Pump Area Ston,ng 

rm Foer CarAll Leasehold Ena ct 
Ston,ng around the two hydrault pump ones was dentped by URS and OTC cluIng 
the soe reconnossance. 

Doll one mon,tor,og well downgradent of and two bonngs adiacent to the 
hydrault pumps. 

HCID ,-. VOCs. PAHs.PCBs 
(Phase III = Metals. OCP. al 

T •, 

OPP, 

CarAll Former Deep 
Well ON  Frm 	C oer 	argd1 L easehol d K oown 

19,3 arlawylg snows toe wet adopt. water' tO the Dust 1-lOuSe. Well ryas filled ul 

1992 wth cement accordog to Oreg. Water Well Report dated Apol 27. 1992.
Feld notes yld,ate apOrOlenlately 7 feet of od Se. Orl top of water. hearrelolg at 27 
feet Os. Spencer Enwoom 	m ental puped 107 oallons of 	, 	m 'prod" fro 	the well 

Dr,11 elorYtOrlag well actacent to arld two Por,r1gs downgradent of former well. 
OPP,  

TPH-Gx. TPH-Dx. VOCs. PAHs T.  
(Phase III = Metals. OCP. arld T.I.:•.•.:..6- 03 

Gene. Pest,c,de 
Usage 

ON rmer Fo 	CarAll Leasehold General 
Pest,cdes used ,n CarAll operatoos. Ouaottes. type, arld StOrWge ace.. rlOt 

koowo. 

Rev,ew procedures for pest,c,de irldudrla guarldty and type. 	Collect 8 
surface sod samples for pest,c,de aoalys,s,o locat,00s where they were apOted 

arld raodornly w,th,n grao storage area. 
OCR OPP 

T4515-1 through 
T4515-4 

T4S 1SB-1 2 

T4S1SF-". 

T4S1SF-: • 

TIS, F.-' . 

Former Traosformer 
House 

SOuthweet of Growl Storage Koown 
had belOw-grOurld trarlefoower storage. Dernol,shed ,n 1977. 

T''',40'Ter We not known 
Drdltwo bonogs withel footpr,ot of forme, -  trarlatOower house. TPH D . PAH.. PCB. 

Ca/All Basement 
Level Sumps 

Former CarAll Leasehold. 
CarAll Rad Car Tpper Sump 

Exact 
CarAll RAICae Toper Sump contoned 'dscolored arld odorous" hood Ihkely 
grouodwater, observed darrirlg Faolay walk. Add,fional sump at Truck Tpper Scale. 

DO one rnon,tocog well and Iwo bor,ogs downgranent of aod ooe bor,og 
ad,acent to sumps. 	(Phase III .Dr,11 - .1: , ' bonr1g ad,aceot to the locatoo of 
SB-85, 

HCIDI. VOCs. PAH.. PC6. 
(Phase III =PAHs, 

T 

Tr.••:..p... 

Abandooed 
Cesspools 

Former Carg,11 Leasehold. 
Several locatons 

4 Known. 
2 Approx. 

4 cesspools ,deotted oo maps west of the gra,o storage sdos were labeled as 
dernol,shed. 2 cesspools (south of the CarAll Truck Dump arld west of the former 
Mdlwnght Shop, were rioted oo undated CarAll bluepnots. 

DnIl five bonngs adiacent to former cesspools. 	(Phase III s Da Orle 1nOrYtOnag 

well dOvalgra&egt of bOnrIgs S6-84 arld SB-85, 

TPH-Dx. VOC . PAH . PCB . 
OCP. OPP. Metals I4 VOC 
pattern suggest gasohoe. 

analys, w,11,oclude TPH-Gx) 
(Phase III = Metals. PAHs. 

OCP. aod OPP, 

CarAll Malath,on 
10,x,ng Area 

ON 
Former CarAll Leasehold. 

West of Carg,Il Gra,o Fac,I,ty 
Buddog 

Exact 

Room used for bulk Malath,on. storage I,n drums, and mx,ng the Malath,on. mth 
grAo pnor to sh,pmeot. Appl,catoo ceased ,n 1997. One HA7MAT response 
recorded for worker exposure resultrIg ,n dloess. Odor observed by ATC arld URS 
dur,og see recoolAssaoce. 

DnIlfour bonngs adoceot to Malath,00 rwtorla area. Because VI, ,s a surface 
feature. 4 s,go,ficant pest,c,des are not detected ,n e,ther surface sod or 

be consdered ao groundwater. area will 00100W 	 AOC. 
OCP. OPP 

- n, 	6 
- n, 	7 

T.1 ,  ,B-25 

CarAll Former 
M,Ilwr,ght Shop and 
Compressor House 

Former CarAll Leasehold. 
,Nest of Flour VI, 

Exact 
1961 Nstonc maps show UST. compressor and sump. and poss,ble UST (no 
confirmatoo Orl 500-gallOrl heatolg ad UST ,n other documents,. Informaton 
legal:tag cherwcal handhog has oot yet been dentted. 

DnIlfour bonngs adocent to former mlIwnght shop aod compressor house. TPH-Gx. TPH D 	VOC.. PAH. . 

T.I , -OB.25 

T 	•:' 	6 

T.1 ,  ,6-27 

T.1 ,  ',F,-2O 

Car All Hydrault 01 
Releases 

Pump house oear Cargill Exact clur,r1g Jur. 2003 Facd,ty walk. November 2003 excavat,on 10 cootamoated sod H 

Please refer to notes at end of table. 

8/13/2007 	 Page 1 of 4 

KMB00008290 



TABLE 1 
AREAS 01° CONCERN, RI ACTIVITIES, AND ANALYTICAL METHODS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

AOC 

Number AOC Name 

Operable 

Ur00 Subarea 

Accuracy of 

Location 1  Description Summary of RI Activities 

Analytical 

Program' 

Exploration 

or Sample 

Designations ' 

Number of Samples Planned ' 

Surface Soil Subsurface Soil Groundwater 

Phase I Phase II Phase III Phase I Phase II Phase III Phase I Phase II Phase III 

er 	lacksmth Fortn 	B 
Shop 

Former Cargdl Leasehold Koowo ra 	 g 	 d car petry. tdOr Stdae. an 	a black.. shop. May have used f uel for a furoace 
or other equement. 

1924 Saoboro Fre losturance map shows shop layout. wth general storage.  
DrIll th 	bonngs Mho footonrit of f ormer black.. shop. ree 

TP H-Gx.  
PAH, Metals 

T4S1SE- - ' 1 

T4S1SE-'. 1 1 

T4S1SF.-'  

Cereal Foods 
T-19 

OW Cerea F .• 	I ,  Leasehold A 	x 
Cereal Foods Taok 019. 10.000.gallon. Fuel Od 05 UST. DEO f le 0441 . Tank 
decommssened (date uokoownx 

DO two honngs at former fo. 	. 	, ..,,T. one at each end of the UST. HCID . VOL_ PAH. 
- - - 

T.I 

Cer. 	F 	is 
Cereal Foods Leasehold Approx. 

C. •. .1 Foods Tank 020. 1.000-galIoo. Desel UST. removed o approxoladly 1989. 
1..F .", Pe 0 447. Taok decornmsseoed by removal n 1989. 

DO two bonngs adlacent to forxner desel UST. HCID . VOC., PAH. 

Is Cer., 

21 T- 
Cereal Foods Leasehold 

A 	n  
Foods Taok 021. 1.000-galloo. Fuel Od 02 UST. DEO f eld 0441. Tank 

decommsseoed Mate unkoownx 
DIII two honngs adocent to former fuel od UST. HCID 	, VOL • .1" '1- 

T 

T 

Cafetena Od Storage 
UST 

0111  
General Fuel od-storage UST shown h 1965 hstoncal dramog. ad ,acent to fonner cafetena. 

As locaton can only oe generally located. c11111wo borngs dovrogradent 
Isouthwest, of the former buddhg. 

TPH-Dx. VOL:. P 
T4S1SB-41 

Waste Ple 
00e ode observed ro wester, 

portoo of Facddy 
Exact 

Ple cootahed fir es. scrap metal. radroad tes. and other deb, that has been 
removed. Pe,od of use. h,stoncal d.osal pracfice oot yet deottled. 

DIII one bonng h forxner waste ode area. 
HCIDx. VOCs. SVOCs. PAH, 

PCBs, Metals 
T4S1SB-42 

Former Gas Facing 
Statoo 

Along southero boundary of 
Canoll Road 

A 	x  Used by U.S. Arnly Transpod Semce done WN11. Very Iltle Informaton regardog 
penod of use. gas taok locaton. fuel,ng practces. 

D1111A0 0,,, , , g,, ., ,,,,acem f. forxx, e , gAs f, jehr , g ,st.,„ 0 ,. TPH-Gx. TPH.Dx. VOCs. 
Pops. Eclair 

T4S1SB-43 
TUb *6,44 

Fonner Traosformer 
Haod.g Area 

Western hourdary. former 
Ww0,,e No. 5 

, 
,,PProx. 

Former PCB matenal haodhog area. lntervews hdcate starnhe of sods n the 
,cnty of PCB-cootanng equernent loadluoload ramp. 

DO ooe mondorhg well dowrIgradeot of aod three horn, wthirl the footonot 
of f 	 rmer ormer traosfo 	haodhog area. 

HCID.. PAHs. PCBs 

TV 	, 

T 

T45156-47 

Possbl 	D 	06 nal e 	ruu 
Area 

OLI Westero portoo of Facddy 000101. 
A  past enlployee alleged that the area west of the Cargdl off ce contaned burled 
drums. An nvestgaton hcluctog geophystal tesfing ko 19910 was performed arld DIllthree honogs wthh footpnot of posshle drum bur, area. 

TPH-Gx. TPH-Dx. VOCs. 
PAHs. PCBs. OCP. OPP. 

Metals ISurface sod wdl be 
analyzed for PAH, PCBs. 
pestodes. aod metals to 

pro,de .010,11 coverage 
across the Facddyl. 

T45156-48 

T4S1SB-49 
aoornales were dscovered. 

T4S1SB-50 

5 chr1 10 er Auto Fluff 
Area 

Nortnern property boundary 
Generol  

Auto demoldho occurnog at Schodzer Steel results 1r1 dust aod ad,oroe patculate 
dxspersho oo OU1 properly. 

Collect three surface sod samples. Well T4S1MW-24 mll he sampled used to 
assess for metals hvacts to grouodwater. 

HCIDO. SVOCO. PCBs. Metal. 

T4515-5 

T4,S-6 

TIS'S-7 

Hall-Buck 
T-24 

!Coder Morgan Leasehold Geoeral 
Hall-Buck Taok 024. 10. --, . 	11 UST. contents erlknOver1loOrribly gasolmel. 
Reportedly deconmss, •.. I : I de unkoowo, May be same took as taok T-43 Ian 
acfive Koder Morgao UST, ',',,st sde of Buddo g 434. 

DIlltwo bonngs adocent to former UST. 
HC1Dx. VOCs.PAHs. PCBs. 

 Metals 

T4S1SB.51 

T4S1SB-52 

Kirlder Morgao F corer 
Raker Wash Area 

Knder Morgao Leasehold. 
South of Soda A. Storage 

Buddng 
E 	ct 

Intervew wth Port persoorIel hdcates preseoce of former rad car wash area. 
Photos from 1988 show wash down occurnog irl the area 010 rad car ,shlex 

DO ooe rnoodorhg well dowrIgra&ent of aod two bOrIrlp adeceot to rad car 
wash. 

1PH-Gx. TPH-Dx. VOCs. 
PAHs. Metals 

T4S1MW-16 

T4S106-53 

T4S1SB-54 

West sde of Buddog 334 A 	x Tarlk 1726. Sze unkoo, gas,. UST. Taok maoagernent rnaoual hdcates 
m 

 the 
tarlk was removed wth no docurnentatoo of the removal date Hate uokoox 

DO ooe 
ur
moodorhg well dowrIgradeot of aod two bOrrrlgS ad,aceot to former 

UST. Sf 	wdl ace samples 	be collected for geoeral sde coverage. 
HCID4-. VOCs. PAHs. Metals TI .:..• .; 	5 

T.1 ,,B-56 

Cty CPD T-44 West sde of Buddog 334 A 	x 
C,ty CPD Tarlk 044. Sze uokoo,o. desel UST. reportedly removed (date uokoownx 
May be same tank as AOC 58. 

DrIll ooe mondorhg well dowrIgra&erit of aod two bonngs adoceot to f orrner 
HCIDx. VOCs. PAHs. Metals TI .;• ., 	7 - I 

T 1 

Grourldwater Seeps 
Below base of 
Ro-Ro Dock 

Known 
Observed by DEO clunog a 43001 Facddy,sd. Three small see, observed by 
HAI o November 2002. but r10 sheen. HAI collected 4 grab samples. Two PAHs 
detected above SLVs. No source of sheeo deottled. 

DO two bono, aod three rnondonog wells wnmedately upgradeot of 
grourldwater seeps. 

TP1-1-Gx. TPH-D  
PAHs. OCP. OPP 

- 

- 

Sloped Trvck Scale 
wth Sump 

North of IRE off ces A 	x 
Truck scale shown as 

area. 	
sloped. wth sump at the bottom. Sump dscharges to surface 

hfltratiOrl 	Currerltly irl use by IRM. 
DO two moodor,19 wells aod ooe bOrirlg do.gradierlt of aod two honngs 
ad,acent to truck scale wth sump. 

1PH-Gx. TPH , Dx. voa . 
PAH, Metals T40156-05 

T4S1SB-59 

T4S1SB-60 

Please refer LI. 1,1111, III 11111 of Ldble 
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TABLE 1 
AREAS OF CONCERN, RI ACTIVITIES, AND ANALYTICAL METHODS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

AOC 

Number AOC Name 

Operable 

Utt Subarea 

Accuracy of 

Location 1  Description Summary of RI Activities 

Analytical 

Program' 

Exploration 

or Sample 

Designations ' 

Number of Samples Planned ' 

Surface Soil Subsurface Soil Groundwater 

Phase I Phase II Phase III Phase I Phase II Phase III Phase I Ph... II Phase III 

Former OreProduct 
Handhog and Storage 

Locatons 
Per 2 arldPer 4 General 

Matenals storect:handled on s,te untl 1996. 	Included ore. sulfur. coal. soda a., 
petroleum. manganese. tallow. and lead. 

Doll four mon,toong wells. two borogs. and collect so, surface sod samples 
Mho footpont of fomner ore,60roduct harldling arld storage locatens. 

Metals 

T4S1MW-12 1 - - - 1 

T4S1MW-13 1 

T4S1MW-15 - - .^ 
.. .. .. 

T4S1SB-0S I .. - .. 

Former Lecke., 
Fum,gaten Pont 

West of IRM tank farm A 	x 
1923-1955. used to furn,gate Ason cotton or 'other cornrood,fies requ,nog 
recondtenmg 6e. peanuts. nce. beans. and otner foodstuffs'. 

Doll two roon,torog wells and one sod boorlg clovolgradent of ar1c1 two borogs 
adjacent to fomner furn,gaten plant. 

OCP, OPP. Metals. and VOC. 
tVOC 	0 vy n 	1c1 	ate 

	

grn 	, 

T4S1WW-10 -- - -- 

T4S1MW-11 II, ..  - .. - 

T4S1SR - • •. 

T4S1SF.- '.' 

T 	F 

Former ATS 
Dsmfestaton Pont 

May be same locafion as 
AOC 64 

„ 
'000rOx. 

Spec,tc locatoo not 000m1 findeaten that 4 was east of Warehouse No. 1. OW,.
Budt 61943. used by U.S. Government Army Transpod Servee for delousmg 
solders and POWs and mew belong,ngs. An kroy drectve from 1944 ostructed 
rod,tary ostallatens to use methyl bromde. 

Doll two monoonng wells and one sod boong downgradent of and two borogs 
adjacent to former dr,ofestaten pont. 

OCP, OPP. Metals. and VOC. 
IVOC 	o ily n 	1c1 	ate 

	

gro 	, 

T.I n F.0- - 

.. 

T -- - -- 

T 

Gearlocker and 
Mamtenance Buddog 

Rogers Temo,nal Buddmg General 
Housed hlacksro,th, auto paml. electreal. od roo00. carpenter shops. Ex4 and area 
outsde of auto shop showed sod sta,rong. as reported by Port personnel. Types 
and quanttes of matenals used not yet known. 

Doll two mon,toroo wells dowrIgra&ent of and so, boongs arourld margo of 
buddmg. 	(Phase I 	-16. 	one mon,toong well 01 the locaten of SB-67, 

TPH-Gx. TPH-Dx. VOCs. 

._ 

PAH., PCB.. Metal. I 	ha.e III 
Sod = TPH-Dx ar1c1 PAH 

Phase III CON = PAH, 

Boder House West of Gearlocker Budd,ng Exact 
Budt 011919. WI ex,sing. Assocoted egumment mcluded 2.5 below-ground gas 
hole ., , ,,,,, boe„,,, rta„orl.  Doll two bonngs adjacent to bode,' house. TPH G . TPH D . VOC.. PAH, 

T4S1S6-68 

T4S1SB.69 

Former PCB- 
Contam,og 

Tran 	m 	s sforer Locaten 
0111:0112 

NI locatons. quantly. and 
en.' of u 	not known p 	se 

General L,ro,ted oformaton avadable. 
Revew mforrnaten on transfonver locatens. 	If oarranted. dentfy locatons for 
surface sod samong. (Phase III = Sod samples from SB-12. SB-13. SE014E, 
and SB-15 through 56.19, 

TPI-I-Dx. PAHs. PCBs 
(Phase III = PAHs and PC6. 

from 5-151 

T4515-11 through 
T4515-14B 

14111-15 through 
T4515-19 

Radroad kgrvnents Exact 
Potentel for .00,11.0 and dust d.ers,on clun,19 ore arld raw matenal transport 
Hazardous substances fourldclunrIg rad mamtenance work. 

Doll seven boongs along tomner radroad al,gnments. Boongs MI be ostalled to 
5 feet. 

HCID, VOCs. SVOCs. Metals 

.. 

T 	F .. I .. 

T.1, -...F...-  .. .. .. 

.. .. .. 

1 
1 .. 

Berth 411 Pencd Rtch 
Handlog 

Bedh 411 General Ado, untl 1991. H,stoncal evdence of 001and sp, 	,. 
Doll one mon,torog vreli and collect two sudace sod samples wthm pencd ptch 
handlmg area. PCBs were added to analys, because PCBs detected m Phase 
I surface sod sample from MW-16. 

PAHs. PCBs 
T1 , 'S - S 1 

T,1 , 'S - 9 1 

T4S1S-10 

Ufilly Storage 
Buddmg 

Southeast of Geadocker E 	et 
Port personnel report formerly housed some hazardous substances. H,stoncal map 
notes utd,ty storage occurred. 

rf Doll two bonogs adjacent to utd,ty storage buddmg. (Phase III = Suace sod 
samplmg at and adjacent to 1451SB-77, 

TPH-Gx. TPH-Dx. VOCs. 
SVOCs. Metals IPhase III = 

Lead, 

T4S1SB., 

T4S1SB-70 1 

T4S11-20 through 
T4S1S-22 

Former Car Cleartmg 
P4 and Dram 

North of IRM Off ces General 
Rad car and truck cleanmg areas dentf, ed on maps. L,kely removed between 1992 
and 1995. Area now level and covered w,th gravel surface. 

Doll one boong and two montoong wells domlgradent of and three borogs 
adjacent to car cleanmg 04 and drao. 

TPH-Gx. TPH-Dx. VOCs. 
PAHs. Metals 

-- .. 

.. .. .. 

T.1 ,, 	5 

T1 ,  ' ,B-79 .. .. 

.. .. 

- 

Carg,I1 Former 
Machoery Shop 

Fenner 6009 ,11 Leasehold 000000. No record of pracfices assoc,ated mth these buddogs. Doll two bonogs mt6,01footprot of fomoer machmeh 0600. 
TPH-Gx. TPH-Dx. VOCs, 

PAHs. PC.P...• 
T.1 ,,6 	2 1 - .. 

1 

Cold Storage Plant 
UST 

Forrner Carg,Il Leasehold A 	x 
H,stonc Port drawog shows 2.500 gallon 0,1651 adjacent to former cold storage 
plant. UST was removed. 

Doll two 600,190 adjacent to fomner UST. HCID . VOC .. P • F • 
T.1 ,6,.B 	7 

Please refer t notes at end of table. 
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TABLE 1 
AREAS OF CONCERN, RI ACTIVITIES, AND ANALYTICAL METHODS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

AOC 

Number AOC Name 

Operable 

Uit Subarea 

Accuracy of 

Location 1  Description Summary of RI Activities 

Analytical 

Program '  

Exploration 

or Sample 

Designations ' 

Number of Samples Planned ' 

Surface Soil Subsurface Soil Groundwater 

Phase I Phase II Phase III Phase I Phase II Phase III Phase I Phase II Phase III 

Storm Dron Catch 
Basot 

Former Cargdl Leasehold E 	ct 
Longshoreman reported a storm water catch basot that was used to dump 
waste:excess pestcdes. 

Doll one bonne adjacent to eaten ba.nn. 
TPH-Dx. PAHs. OCP. OPP. 

and Metals 
T4S1SB-S0 

to Pump at Caradl wth 
Hydrauhcal Leak 

Out Former Cargd l Leasehold Aprox. p 
A pump located ol the center of the large gran storage tank area was dentted by
the longshoremen as leakog hydraul, od. 

Doll one bonne adjacent to tomer pump locaon. TP T4S1SB-01 

Storm Drawl Catch 
Ba.,r1 

Former Caradl Leasehold Exact 
Longshoreman reported a storm water catch harwt that was used to dump 
waste:excess pestcdes. 

Doll one henna adjacent to catch ban. ., 
TPH - Do. PAHs. OCP. OPP 

' 
and Metals 

T4S1SB-00 

Si Creosote Waste Area Oul Former Cargdl I . 	... 	Id A000tot  
' 

Longshoreman dentMed two unpaved areas as "dump" s4es for creesete-coated rad 
fies and other waste. 

Dot two t  TPH-Dx. PAHs. OCP, OPP, 
and Metals 

T4S1SB-02 

T4S1SB-03 

Creosote Waste Area Fon'ner Cargdl Leasehold A Longshoreman dentMed two unpaved areas as 'dump" s4es for creosote-coated rad 
fies and other waste. 

Dot two 0oottoo A „tome otow  TPH-Dx. PAHs. OCP. OPP, 
and Metals 

T.I , 	4 

Erodable Bank keas 032 
Wheeler Bay:South Sde of 

Shp 1 
A  The areas along Wheeler Bay and the west end of the south sde of Shp 1 were 

dentted as havolg tne pctental for surface eres ■ on. 
Collect surface sod samples. 

TPH-Dx. PAH5. OCP. OPP. 
and Metals 

T4S1S-23 thrOugh 
T4S1S-30 

ur'' 'd ' erct  
Groundwater Ouahty 

OU1'0U2 ' 
Install so< rlor,tonng wells along property boundary. evaluate qualey of 
groundwater flowng ontc s4e. 

TPH-Gx. TPH-Dx. VOCs. 
PAHs. Metals 

T4SIMW-151through 
T4S1MW-24 

General Groundwater 
Gual4y and 

Hydrogeolog, 
Evaluaton 

ott rt  , t_tt  , 
' 	— 

lost. other rnon.nog wells at non-A0C-speotc locafions to evaluate 
hydrogeology and groundwater quahty. 

TPH-Gx. TPH-Dx. VOCs.PAHs 

T4S1MW-02s. 
T4S1MW-04s. 
T4S1MW-14. 
1451MW-ll 

Notes: 
1. Accuracy of Locafieo uses the four relatve terms. explawted as follows. 

Exact = The AOC 5 v,,ble and:or locatable Lo the field. 

= Documentaton avadable that descnnes or shows the AOC locaton or may rcclucle measurements. 

Approx. = AOC locaton can he approxmated to a relafively small area based on documentaton. 

General = AOC general m nature fi.e.. mdespread area, or AOC locafion can only be generally located. 

2. Analytcal methods. 

FICID= = Hydrocarbon Identficaton by Method NWTPH-HCID. If FICID analys, wid,ates the presence of TPH, 

quanttcafion ny TPH-Gx andlorTPH-Dx 0,11cc conducted oi tne ,nd,ated careen range. 

TPH-Gx = Gasohne Range Organts by Method NWTPH-Gx. 

TPH-Dx Uesel and Heavy CI Range Organ,s by Method NWTPH-Dx. 

Metals = EPA Method 5020'7470A:7471A Octal and d,solved, 

OCP = Organochlonne Pest,des by EPA Method 80S1A. 

OPP = Organopncsphorus Pestcdes ny EPA Method S141A. 

PAHs = Polyouclear Arernat, Hydrocarbons hy EPA Method 8270C.SIM. 

PCBs = Polychlonnated &phenyls by EPA Method 1012. 

SVOCs Sen,volatde Organ, Compounds by EPA Method S270C. 

VOCs =Aolat,le Organ, Compounds by EPA Method 12006. 

3. &gore 1 dlustrates the proposed locatons of the borogs 

4. Values parenthes, dently samples that are pre,eusly accounted for at other A0Cs. th, allows for total count of 

samples to be takert from table (e.g., samples 	carenthes, 0 ■ 11 not be double-counted,. 
5. -- = Not aohcable or not ,rt scope. 
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TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 
T4S1MW-01s 5/21/2004 35.30 715157.7 7618979.3 31.37 23.92 7.45 

7/16/2004 26.20 5.17 
8/30/2004 25.57 5.80 
9/30/2004 26.53 4.84 
10/29/2004 25.78 5.59 
11/30/2004 26.63 4.74 
2/1/2005 24.55 6.82 

2/28/2005 24.01 7.36 
4/1/2005 23.50 7.87 
5/2/2005 24.93 6.44 
6/1/2005 23.65 7.72 
7/1/2005 24.61 6.76 
8/1/2005 25.76 5.61 

9/14/2005 27.63 3.74 

T4S1MW-02s 5/21/2004 30.26 714999.8 7621229 35.18 17.77 17.41 
7/16/2004 18.75 16.43 
8/30/2004 19.02 16.16 
9/30/2004 19.29 15.89 
10/29/2004 19.50 15.68 
11/30/2004 19.54 15.64 
2/1/2005 19.17 16.01 

2/28/2005 18.96 16.22 
4/1/2005 19.10 16.08 
5/2/2005 18.83 16.35 
6/1/2005 18.58 16.60 
7/1/2005 18.61 16.57 
8/1/2005 18.87 16.31 

9/14/2005 19.35 15.83 

T4S1MW-03s 5/21/2004 30.26 714749.8 7620500.8 32.79 19.05 13.74 
7/16/2004 19.56 13.23 
8/30/2004 19.59 13.20 
9/30/2004 19.80 12.99 
10/29/2004 19.90 12.89 
11/30/2004 19.91 12.88 
2/1/2005 19.63 13.16 

2/28/2005 Warehouse Demo 
4/1/2005 Warehouse Demo 
5/2/2005 Warehouse Demo 
6/1/2005 19.18 13.61 
7/1/2005 19.30 13.49 
8/1/2005 19.53 13.26 

9/14/2005 19.88 12.91 

T4S1MW-04s 5/21/2004 43.26 714009.9 7619894 31.23 23.97 7.26 
7/16/2004 26.31 4.92 
8/30/2004 29.97 1.26 
9/30/2004 27.15 4.08 
10/29/2004 25.94 5.29 
11/30/2004 26.74 4.49 
2/1/2005 25.65 5.58 

2/28/2005 24.72 6.51 
4/1/2005 22.82 8.41 
5/2/2005 24.50 6.73 
6/1/2005 24.51 6.72 
7/1/2005 24.62 6.61 
8/1/2005 25.94 5.29 

9/14/2005 27.89 3.34 

Please refer to notes at end of table. 
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TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 

T4S1MW-07 5/21/2004 38.95 714952.7 7618940.6 30.76 23.16 7.60 
7/1612004 25.22 5.54 
8/30/2004 24.82 5.94 
9/30/2004 25.78 4.98 
10/29/2004 25.16 5.60 
11/30/2004 26.02 4.74 
2/1/2005 25.10 5.66 

2/28/2005 25.16 5.60 
4/1/2005 22.86 7.90 
5/2/2005 24.43 6.33 
6/1/2005 23.62 7.14 
7/1/2005 24.02 6.74 
8/1/2005 25.03 5.73 

9/14/2005 26.91 3.85 

T4S1MW-08 5/21/2004 30.19 714907.7 7619696.7 31.39 20.31 11.08 
7/16/2004 20.52 10.87 
8/30/2004 20.95 10.44 
9/30/2004 21.28 10.11 
10/29/2004 21.18 10.21 
11/30/2004 20.68 10.71 
2/1/2005 20.25 11.14 

2/28/2005 21.25 10.14 
4/1/2005 20.51 10.88 
5/2/2005 20.35 11.04 
6/1/2005 18.88 12.51 
7/1/2005 19.40 11.99 
8/1/2005 20.17 11.22 

9/14/2005 21.22 10.17 

T4S1MW-09 5/21/2004 30.08 714627.9 7620525.8 33.35 19.22 14.13 
7/16/2004 19.82 13.53 
8/30/2004 19.80 13.55 
9/30/2004 20.00 13.35 
10/29/2004 20.11 13.24 
11/30/2004 20.12 13.23 
2/1/2005 19.87 13.48 

2/28/2005 19.88 13.47 
4/1/2005 19.69 13.66 
6/1/2005 19.53 13.82 
7/1/2005 19.60 13.75 
8/1/2005 19.72 13.63 

9/14/2005 20.00 13.35 

T4S1MW-10 5/21/2004 20.17 714471.7 7620519.9 22.02 8.33 13.69 
7/16/2004 8.84 13.18 
8/30/2004 8.75 13.27 
9/30/2004 8.95 13.07 
10/29/2004 9.05 12.97 
11/30/2004 9.08 12.94 
2/1/2005 8.98 13.04 

2/28/2005 8.93 13.09 
4/1/2005 8.66 13.36 
5/2/2005 8.71 13.31 
6/1/2005 8.61 13.41 
7/1/2005 8.60 13.42 
8/1/2005 8.73 13.29 

9/14/2005 8.98 13.04 

Please refer to notes at end of table. 

8/13/2007 
	

Page 2 of 6 

KMB00008295 



TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 

T4S1MW-11 5/21/2004 27.11 714223.3 7620492.2 32.09 16.89 15.20 
7/1612004 17.63 14.46 
8/30/2004 17.59 14.50 
9/30/2004 17.79 14.30 
11/30/2004 17.99 14.10 
10/29/2004 17.93 14.16 
2/1/2005 17.67 14.42 

2/28/2005 17.69 14.40 
4/1/2005 17.52 14.57 
5/2/2005 17.41 14.68 
6/1/2005 17.21 14.88 
7/1/2005 17.26 14.83 
8/1/2005 17.45 14.64 

9/14/2005 17.80 14.29 

T4S1MW-12 5/21/2004 40.20 714247.9 7619783 33.63 26.14 7.49 
7/16/2004 28.28 5.35 
8/30/2004 27.32 6.31 
9/30/2004 29.32 4.31 
10/29/2004 28.18 5.45 
11/30/2004 28.99 4.64 
2/1/2005 28.21 5.42 

2/28/2005 27.51 6.12 
4/1/2005 25.44 8.19 
5/2/2005 26.74 6.89 
6/1/2005 26.63 7.00 
7/1/2005 26.82 6.81 
8/1/2005 27.59 6.04 

9/14/2005 29.94 3.69 

T4S1MW-13 5/21/2004 35.06 714225.7 7619281.2 31.75 24.04 7.71 
7/16/2004 26.22 5.53 
8/30/2004 25.71 6.04 
9/30/2004 26.71 5.04 
10/29/2004 26.13 5.62 
11/30/2004 26.98 4.77 
2/1/2005 26.28 5.47 

2/28/2005 26.27 5.48 
4/1/2005 23.71 8.04 
5/2/2005 25.66 6.09 
6/1/2005 24.98 6.77 
7/1/2005 25.06 6.69 
8/1/2005 25.96 5.79 

9/14/2005 27.82 3.93 

T4S1MW-14 5/21/2004 28.99 714031.6 7619687.1 28.97 21.42 7.55 
7/16/2004 23.48 5.49 
8/30/2004 23.32 5.65 
9/30/2004 23.82 5.15 
10/29/2004 23.29 5.68 
11/30/2004 23.93 5.04 
2/1/2005 23.05 5.92 

2/28/2005 23.44 5.53 
4/1/2005 21.22 7.75 
5/2/2005 22.56 6.41 
6/1/2005 21.05 7.92 
7/1/2005 22.20 6.77 
8/1/2005 23.15 5.82 

9/14/2005 24.98 3.99 

Please refer to notes at end of table. 

8/13/2007 
	

Page 3 of 6 

KMB00008296 



TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 

T4S1MW-15 5/21/2004 39.89 713644.7 7619834.2 33.45 25.87 7.58 
7/1612004 28.01 5.44 
8/30/2004 27.40 6.05 
9/30/2004 28.71 4.74 
10/29/2004 27.99 5.46 
11/30/2004 28.71 4.74 
2/1/2005 27.89 5.56 

2/28/2005 27.65 5.80 
4/1/2005 25.46 7.99 
5/2/2005 27.15 6.30 
6/1/2005 26.50 6.95 
7/1/2005 26.72 6.73 
8/1/2005 27.74 5.71 

9/14/2005 29.97 3.48 

T4S1MW-16 5/21/2004 27.24 713565.2 7620296.1 33.01 24.59 8.42 
7/16/2004 25.17 7.84 
8/30/2004 25.40 7.61 
9/30/2004 25.20 7.81 
10/29/2004 25.16 7.85 
11/30/2004 25.21 7.80 
2/1/2005 25.31 7.70 

2/28/2005 25.33 7.68 
4/1/2005 25.28 7.73 
5/2/2005 25.29 7.72 
6/1/2005 24.10 8.91 
7/1/2005 24.82 8.19 
8/1/2005 25.33 7.68 

9/14/2005 25.50 7.51 

T4S1MW-17 5/21/2004 27.52 715070.4 7620055.6 30.92 15.23 15.69 
7/16/2004 16.22 14.70 
8/30/2004 16.59 14.33 
9/30/2004 16.94 13.98 
10/29/2004 16.94 13.98 
11/30/2004 16.83 14.09 
2/1/2005 16.10 14.82 

2/28/2005 16.31 14.61 
4/1/2005 15.65 15.27 
5/2/2005 15.47 15.45 
6/1/2005 15.04 15.88 
7/1/2005 15.45 15.47 
8/1/2005 16.01 14.91 

9/14/2005 16.97 13.95 

T4S1MW-18 5/21/2004 32.11 715140.6 7619354.3 32.62 25.13 7.49 
7/16/2004 26.10 6.52 
8/30/2004 27.21 5.41 
9/30/2004 27.46 5.16 
10/29/2004 27.35 5.27 
11/30/2004 27.34 5.28 
2/1/2005 26.70 5.92 

2/28/2005 26.70 5.92 
4/1/2005 26.22 6.40 
5/2/2005 25.95 6.67 
6/1/2005 23.57 9.05 
7/1/2005 25.25 7.37 
8/1/2005 unable to remove monument cover 

9/14/2005 28.01 	4.61 

Please refer to notes at end of table. 
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TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 

T4S1MW-19 9/30/2004 31.70 715121.29 7621556.7 41.44 24.91 16.53 
10/29/2004 25.17 16.27 
11/30/2004 25.21 16.23 
2/1/2005 24.81 16.63 

2/28/2005 24.03 17.41 
4/1/2005 24.88 16.56 
5/2/2005 24.55 16.89 
6/1/2005 24.28 17.16 
7/1/2005 24.31 17.13 
8/1/2005 24.59 16.85 

9/14/2005 25.60 15.84 

T4S1MW-20 8/30/2004 24.71 714335.69 7621441.4 36.86 24.16 12.70 
9/30/2004 21.35 15.51 
10/29/2004 21.61 15.25 
11/30/2004 21.64 15.22 
2/1/2005 21.08 15.78 

2/28/2005 21.03 15.83 
4/1/2005 19.47 17.39 
5/2/2005 20.71 16.15 
6/1/2005 20.40 16.46 
7/1/2005 20.36 16.50 
8/1/2005 20.68 16.18 

9/14/2005 21.21 15.65 

T4S1MW-21 8/30/2004 24.90 713826 7621247.3 35.41 20.20 15.21 
9/30/2004 20.14 15.27 
10/29/2004 20.41 15.00 
11/30/2004 20.35 15.06 
2/1/2005 19.76 15.65 

2/28/2005 19.76 15.65 
4/1/2005 21.01 14.40 
5/2/2005 19.39 16.02 
6/1/2005 19.90 15.51 
7/1/2005 19.09 16.32 
8/1/2005 19.51 15.90 

9/14/2005 20.05 15.36 

T4S1MW-22 8/30/2004 22.51 715327.7 7621108.5 32.85 16.06 16.79 
9/30/2004 16.33 16.52 
10/29/2004 16.53 16.32 
11/30/2004 16.58 16.27 
2/1/2005 16.24 16.61 

2/28/2005 16.26 16.59 
4/1/2005 16.27 16.58 
5/2/2005 16.00 16.85 
6/1/2005 15.77 17.08 
7/1/2005 15.85 17.00 
8/1/2005 16.10 16.75 

9/14/2005 16.53 16.32 

Please refer to notes at end of table. 
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TABLE 2 
GROUNDWATER ELEVATION DATA 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID Date 

Total Depth 
of Well (ft 

BTOC) Northing Easting 

Casing 
Elevation 

(ft above MSL) 

Depth to 
Water 

(ft BTOC) 

Ground Water 
Elevation 

(ft above MSL) 

T4S1MW-23 8/30/2004 24.66 715368.4 7620360.1 31.1 14.42 16.68 
9/30/2004 14.70 16.40 
10/29/2004 14.83 16.27 
11/30/2004 14.88 16.22 
2/1/2005 15.50 15.60 

2/28/2005 14.62 16.48 
4/1/2005 14.41 16.69 
5/2/2005 14.25 16.85 
6/1/2005 14.01 17.09 
7/1/2005 14.25 16.85 
8/1/2005 14.52 16.58 

9/14/2005 14.98 16.12 

T4S1MW-24 8/30/2004 29.55 715419.1 7619301.4 30.41 29.29 1.12 
9/30/2004 25.15 5.26 
10/29/2004 25.11 5.30 
11/30/2004 24.97 5.44 
2/1/2005 23.67 6.74 

2/28/2005 24.23 6.18 
4/1/2005 23.72 6.69 
5/2/2005 23.51 6.90 
6/1/2005 21.31 9.10 
7/1/2005 22.75 7.66 
8/1/2005 23.79 6.62 

9/14/2005 25.47 4.94 

T4S1MW-25 9/14/2005 20.00 7619301.4 7620895.8 30.83 15.97 14.86 
10/21/2005 16.31 14.52 
11/9/2005 15.80 15.03 
1/3/2006 14.63 16.20 

T4S1MW-26 9/14/2005 25.00 7619301.4 7620070.6 29.63 19.00 10.63 

Notes: 
1. Vertical Datum: NGVD 29 (47) Units: U.S. Survey Feet 
2. Horizontal Datum: NAD 83 (98) Units: International Feet 
3. MSL = Mean Sea Level. 
4. BTOC = Below Top of Casing. 
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TABLE 3 
SOIL SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH 
	

PAHs 	SVOCs VOCs PCBs Pesticides 	Metals 

Sample 
Location 

Type of 
Boring Sample ID 

Sample 
Interval 

(feet) Date Sampled 
Operable 

Unit 
NWTPH- 

HCID 
NWTPH- 

Gx 
NWTPH- 

Dx 
EPA 8270- 

SIM 
EPA 

8270C 
EPA 

8260B 
EPA 
8082 

EPA 
8081/8141 

EPA 
6000/7000 

Series 

T4S1S-23 RB T4S1S-23 9/12/2005 0U2 

X
 	

x
 	

x
X

x
x
X

x
 	

X
 	

x
x
 	

X
X
X
 	

X
x
x
x

x
x
 	

X
X
X
 

14S18-23A RB T4S1S-23A 9/12/2005 0U2 
T4S1S-23B RB T4S1S-23B 9/12/2005 0U2 
T4S1S-23C RB T4S1S-23C 9/12/2005 0U2 
T4S1S-23D RB T4S1S-23D 9/12/2005 0U2 
14S18-24 RB 1481S-24 9/12/2005 0U2 
T4S1S-24A RB T4S1S-24A 9/12/2005 0U2 
14S18-24B RB T4S1S-24B 9/12/2005 0U2 
T4S1S-24C RB T4S1S-24C 9/12/2005 0U2 
1481S-24D RB T4S1S-24D 9/12/2005 0U2 
T4S1S-25 RB T4S1S-25 9/12/2005 0U2 
14S18-25A RB T4S1S-25A 9/12/2005 0U2 
T4S1S-25B RB T4S1S-25B 9/12/2005 0U2 
14S18-25C RB T4S1S-25C 9/12/2005 0U2 
T4S1S-25D RB T4S1S-25D 9/12/2005 0U2 
T4S1S-26 RB T4S1S-26 9/13/2005 0U2 
T4S1S-26A RB T4S1S-26A 9/13/2005 0U2 
T4S1S-26B RB 14S18-26B 9/13/2005 0U2 
T4S1S-26C RB T4S1S-26C 9/13/2005 0U2 
T4S1S-26D RB T4S1S-26D 9/13/2005 0U2 
T4S1S-27 RB T4S1S-27 9/13/2005 0U2 
T4S1S-27A RB T4S1S-27A 9/13/2005 0U2 
T4S1S-27B RB T4S1S-27B 9/13/2005 0U2 
T4S1S-27C RB 14S18-27C 9/13/2005 0U2 
T4S1S-27D RB T4S1S-27D 9/13/2005 0U2 
14S18-28 RB T4S1S-28 9/13/2005 0U2 
T4S1S-28A RB T4S1S-28A 9/13/2005 0U2 
T4S1S-28B RB T4S1S-28B 9/13/2005 0U2 
T4S1S-28C RB T4S1S-28C 9/13/2005 0U2 
14818-28D RB 14S18-28D 9/13/2005 0U2 
T4S1S-29 RB T4S1S-29 9/13/2005 0U2 
T4S1S-30 RB T4S1S-30 9/13/2005 0U2 
1481S-30A RB T4S1S-30A 9/13/2005 0U2 
T4S1S-30C RB T4S1S-30C 9/13/2005 0U2 
T4818-30D RB T4S1S-30D 0

  

9/13/2005 0U2 

x
 

x
 

14S18-1 SS T4S1S-1 9/13/2004 OU1 
T4S1S-2 SS T4S1S-2 9/13/2004 OU1 
1481S-3 SS T4S1S-3 9/13/2004 OU1 
T4S1S-4 SS 1481S-4 9/13/2004 OU1 
T4S1S-5 SS 14S18-5 3/22/2005 OU1 
T4S1S-6 SS T4S1S-6 3/22/2005 OU1 
T4S1S-7 SS T4S1S-7 3/22/2005 OU1 
1481S-11 SS T4S1S-11 3/22/2005 OU1 
T4S1S-12 SS T4S1S-12 3/22/2005 OU1 
T4S1S-12 SS T4S1S-12-0.5 9/6/2005 OU1 
T4S1S-12 SS T4S1S-12-2 9/6/2005 OU1 
14818-13 SS 14S18-13 3/22/2005 OU1 
T4S1S-13 SS T4S1S-13-0.5 9/6/2005 OU1 
T4S1S-13 SS T4S1S-13-2 9/6/2005 OU1 
T4S1S-15 SS T4S1S-15-0.5 9/6/2005 OU1 
T4S1S-16 SS T4S1S-16-0.5 9/6/2005 OU1 
T4S1S-17 SS 14818-17-0.5 9/6/2005 OU1 
T4S1S-18 SS T4S1S-18-0.5 9/6/2005 OU1 
T4S1S-19 SS T4S1S-19-0.5 9/6/2005 OU1 
A0072-S1 SS A0072-S1-0.5 3/8/2004 0U2 
A0072-S1 SS A0072-S1-1.5 3/8/2004 0U2 
A0072-52 SS A0072-S2-0.5 3/8/2004 0U2 
A0072-S2 SS A0072-S2-1.5 3/8/2004 0U2 
A0072-83 SS A0072-03-0.5 3/8/2004 0U2 
A0072-S3 SS A0072-03-1.5 3/8/2004 0U2 
T4S1S-8 SS T4S1S-8-1 8/27/2004 0U2 
T4S1S-9 SS T4S1S-9-1 8/27/2004 0U2 
T4S1S-10 SS T4S1S-10-1 8/27/2004 0U2 
T4S1S-14 SS 1401S-14 3/22/2005 0U2 

T4S1S-14B SS T4S1S-14B 9/8/2005 0U2 
T4S1S-20 SS T4S1S-20-0.5-1 9/8/2005 0U2 
1401S-21 SS 1401S-21-0.5-1 9/8/2005 0U2 
T4S1S-22 SS T4S1S-22-0.5-1 9/8/2005 0U2 
T4S1S-31 SS T4S1S-31 7/10/2007 OU1 

Please see notes on the last page. 
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TABLE 3 
SOIL SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH 
	

PAHs 	SVOCs VOCs PCBs Pesticides 
	

Metals 

Sample 
Location 

Type of 
Boring Sample ID 

Sample 
Interval 
(feet) Date Sampled 

Operable 
Unit 

NWTPH- 
HCID 

NWTPH- 
Gx 

NWTPH- 
Dx 

EPA 8270- 
SIM 

EPA 
8270C 

EPA 
8260B 

EPA 
8082 

EPA 
8081/8141 

EPA 
6000/7000 

Series 

1481MW11 MW MW11-0.5-1 0.5 - 1 3/30/2004 0U2 

X
X
X

 
X

 X
 X

 
X

 
X

 X
 X

X
  
X

 
X

X
X

X
X

 

1481MW12 MW MW12-2.0-1 2 - 2.5 3/30/2004 0U2 
T4S1MW13 MW MW13-2.5-1 2.5 - 3 4/1/2004 0U2 
T4S1MW15 MW MW15-0.5-1 0.5 - 1 3/29/2004 0U2 
T4S1MW16 MW MW16-0.5-1 0.5 - 1 3/29/2004 0U2 
14S1MW25 MW T4S1MW-25-17.5-1 17.5 - 18.5 9/8/2005 0U2 
T4S1MW25 MW T4S1MW-25-18.5-1 18.5 - 20 9/8/2005 0U2 
T4S1MW25 MW T4S1MW-25-7.5-1 7.5 - 10 9/8/2005 0U2 

T4S1SB-09 SB 14515B-9-0-1 0 - 1 9/2/2004 OU1 
T4S1SB-10 SB T4S1SB-10-1-1 1 - 2 9/2/2004 OU1 
T4S1SB-10 SB 14515B-10-9-1 8.5 - 10 9/2/2004 OU1 
T4S1SB-11 SB T4S1SB-11-1-1 1 - 2 9/8/2004 OU1 
14515B-11 SB 14515B-11-8-1 8 - 9 9/8/2004 OU1 
14515B-12 SB 14515B-12-0-1 0.5 - 1 9/3/2004 OU1 
T4S1SB-12 SB T4S1SB-12-1-1 1 - 2 9/3/2004 OU1 
T4S1SB-12 SB T4S1SB-12-9-1 9 - 10 9/3/2004 OU1 
14515B-14 SB 14515B-14-1-1 1 - 2 8/24/2004 OU1 
14515B-14 SB 14515B-14-5-1 5 - 7 8/24/2004 OU1 
T4S1SB-15 SB 14515B-15-1-1 1 - 2 9/3/2004 OU1 
T4S1SB-15 SB T4S1SB-15-3-1 3 - 3.5 9/3/2004 OU1 
14515B-16 SB 14515B-16-1-1 0.5 - 1.5 9/3/2004 OU1 
14515B-16 SB 14515B-16-3-1 2.5 - 3.5 9/3/2004 OU1 
T4S1SB-17 SB 14515B-17-1-1 1 - 2 9/7/2004 OU1 
T4S1SB-18 SB T4S1SB-18-1-1 1 - 1.5 9/2/2004 OU1 
14515B-19 SB 14515B-19-0-1 0.5 - 1.5 9/3/2004 OU1 
14515B-19 SB 14515B-19-9-1 8.5 - 10 9/3/2004 OU1 
T4S1SB-20 SB 14515B-20-0-1 0.5 - 1 9/3/2004 OU1 
T4S1SB-20 SB T4S1SB-20-9-1 8.5 - 10 9/3/2004 OU1 
14515B-21 SB 14515B-21-13-1 12.5 - 14 9/2/2004 OU1 
1451513-22 SB 14515B-22-13-1 12.5 - 14 9/2/2004 OU1 
T4S1SB-22 SB 148189-22-17-1 16.5 - 17 9/2/2004 OU1 
T4S1SB-23 SB T4S1SB-23-13-1 12.5 - 14 9/2/2004 OU1 
14515B-24 SB 14515B-24-13-1 12 - 13 8/25/2004 OU1 
14515B-25 SB 14515B-25-1-1 0.5 - 1.5 8/25/2004 OU1 
T4S1SB-25 SB 14515B-25-9-1 8.5 - 9.5 8/25/2004 OU1 

X
 

T4S1SB-26 SB T4S1SB-26-1-1 1 - 2 8/25/2004 OU1 
14515B-26 SB 14515B-26-9-1 8.5 - 9.5 8/25/2004 OU1 
1451513-27 SB 14515B-27-1-1 1 - 2 8/25/2004 OU1 
T4S1SB-27 SB 14515B-27-5-1 5 - 6 8/25/2004 OU1 
14515B-28 SB T4S1SB-28-1-1 1 - 2 8/25/2004 OU1 
14515B-28 SB 14515B-28-9-1 8.5 - 9.5 8/25/2004 OU1 
14515B-29 SB 14515B-29-8-1 8 - 9 9/3/2004 OU1 
T4S1SB-30 SB 14515B-30-8-1 8 - 9 9/3/2004 OU1 
T4S1SB-31 SB T4S1SB-31-0-1 0.5 - 1.5 9/3/2004 OU1 
14515B-31 SB T4S1SB-31-3-1 3 - 3.5 9/3/2004 OU1 
14515B-32 SB 14515B-32-0-1 0.5 - 1.5 9/3/2004 OU1 
T4S1SB-32 SB 14515B-32-3-1 3 - 3.5 9/3/2004 OU1 
T4S1SB-33 SB T4S1SB-33-0-1 0.25 - 1 9/3/2004 OU1 
14515B-33 SB 14515B-33-2-1 1.5 - 2 9/3/2004 OU1 
14515B-34 SB 14515B-34-13-1 12.5 - 13.5 9/1/2004 OU1 
T4S1SB-35 SB T4S1SB-35-13-1 12.5 - 13.5 9/1/2004 OU1 
T4S1SB-36 SB T4S1SB-36-8-1 7.5 - 8.5 9/1/2004 OU1 
14515B-37 SB T4S1SB-37-8-1 7.5 - 8.5 9/1/2004 OU1 
14515B-38 SB T4S1SB-38-8-1 7.5 - 8.5 8/26/2004 OU1 
T4S1SB-39 SB 14515B-39-9-1 9 - 10 9/1/2004 OU1 
T4S1SB-40 SB T4S1SB-40-13-1 12.5 - 13.5 8/27/2004 OU1 
14515B-41 SB 14515B-41-14-1 13.5 - 14.5 8/27/2004 OU1 
14515B-42 SB 14515B-42-1-1 0.5 - 1.5 9/3/2004 OU1 
14515B-42 SB 14515B-42-5-1 5 - 6 9/3/2004 OU1 
T4S1SB-45 SB T4S1SB-45-1-1 0.5 - 2 8/23/2004 OU1 
14515B-46 SB 14515B-46-1-1 0.5 - 2 8/23/2004 OU1 
14515B-47 SB 14515B-47-1-1 0.5 - 2 8/23/2004 OU1 
14515B-48 SB 14515B-48-1-1 0.5 - 2 8/23/2004 OU1 
T4S1SB-49 SB T4S1SB-49-1-1 0.5 - 2 8/23/2004 OU1 
14515B-50 SB 14515B-50-1-1 0.5 - 2.5 8/23/2004 OU1 
14515B-82 SB T4S1SB-82-1-1 0.5 - 1.5 9/1/2004 OU1 
T4S1SB-82 SB 14515B-82-3-1 3 - 3.5 9/1/2004 OU1 
T4S1SB-83 SB T4S1SB-83-1-1 1 - 2 9/1/2004 OU1 
14515B-83 SB 14515B-83-3-1 3 - 3.5 9/1/2004 OU1 

Please see notes on the last page. 
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TABLE 3 
SOIL SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH 
	

PAHs 	SVOCs VOCs PCBs Pesticides 
	

Metals 

Sample 
Location 

Type of 
Boring Sample ID 

Sample 
Interval 

(feet) Date Sampled 
Operating 

Unit 
NWTPH- 

HCID 
NWTPH- 

Gx 
NWTPH- 

Dx 
EPA 8270- 

SIM 
EPA 

8270C 
EPA 

8260B 
EPA 
8082 

EPA 
8081/8141 

EPA 
6000/7000 

Series 
T4S1SB-84 SB T4S1SB-84-13-1 12 - 13.5 9/8/2004 OU1 

X
X

 X
X

X
 X

 X
  X

 	
X

  
X

 	
X

  
X

  X
 X

 X
 X

 X
 X

 X
  X

 X
 X

X
X

  
X

 
X

  X
  X

  

T4S1SB-86 SB T4S1SB-86-9-1 8 - 9 9/1/2004 OU1 
T4S1SB-87 SB T4S1SB-87-9-1 8 - 9 9/8/2004 OU1 
T4S1SB-88 SB T4S1SB-88-7.5-1 7.5 - 10 9/7/2005 OU1 
T4S1SB-89 SB T4S1SB-89-0-1 0.5 - 2.5 9/7/2005 OU1 
T4S1SB-90 SB T4S1SB-90-0-1 1 - 3 9/7/2005 OU1 
T4S1SB-91 SB T4S1SB-91-0-1 0.5 - 2.5 9/7/2005 OU1 
T4S1SB-92 SB T4S1SB-92-0-1 1 - 3 9/7/2005 OU1 
T4S1SB-93 SB T4S1SB-93-0-1 0.5 - 2.5 9/7/2005 OU1 
T4S1SB-94 SB T4S1SB-94-0-1 1 - 3 9/7/2005 OU1 
T4S1SB-95 SB T4S1SB-95-0-1 0.5 - 2.5 9/7/2005 OU1 
T4S1SB-07 SB SB07-2.0-1 2 - 2.5 3/30/2004 0U2 
T4S1SB-08 SB S1308-2.0-1 2 - 2.5 3/31/2004 0U2 
T4S1SB-51 SB T4S1SB-51-12-1 11 - 12 8/27/2004 0U2 
T4S1SB-51 SB T4S1SB-51-2.5-1 2 - 2.5 8/27/2004 0U2 
T4S1SB-52 SB T4S1SB-52-13-1 12 - 13 8/27/2004 0U2 
T4S1SB-53 SB T4S1SB-53-1-1 0.5 - 1 8/27/2004 0U2 
T4S1SB-54 SB T4S1SB-54-1-1 0.5 - 1 8/27/2004 0U2 
T4S1SB-55 SB T4S1SB-55-1-1 1 - 2 8/27/2004 0U2 
T4S1SB-55 SB T4S1SB-55-8-1 7.5 - 8.5 8/31/2004 0U2 
T4S1SB-56 SB T4S1SB-56-8-1 7.5 - 8.5 8/31/2004 0U2 
T4S1SB-57 SB T4S1SB-57-8-1 7 - 8 8/31/2004 0U2 

X
 

T4S1SB-58 SB T4S1SB-58-1-1 1 - 2 8/31/2004 0U2 
T4S1SB-58 SB T4S1SB-58-9-1 8.5 - 9.5 8/31/2004 0U2 
T4S1SB-61 SB T4S1SB-61-0-1 0.5 - 2 9/9/2004 0U2 
T4S1SB-62 SB T4S1SB-62-0-1 0.5 - 1.5 9/9/2004 0U2 
T4S1SB-67 SB T4S1SB-67-18-1 18 - 19 9/8/2004 0U2 
T4S1SB-70 SB T4S1SB-70-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-71 SB T4S1SB-71-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-72 SB T4S1SB-72-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-73 SB T4S1SB-73-1-1 0.5 - 1.5 8/26/2004 0U2 
T4S1SB-74 SB T4S1SB-74-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-75 SB T4S1SB-75-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-76 SB T4S1SB-76-1-1 1 - 2 8/26/2004 0U2 
T4S1SB-77 SB T4S1SB-77-0.5-1 0.5 - 1 9/8/2005 0U2 
T4S1SB-77 SB T4S1SB-77-1-1 1 - 1.5 8/30/2004 0U2 
T4S1SB-77 SB T4S1SB-77-2-1 2 - 2.5 9/8/2005 0U2 
T4S1SB-77 SB T4S1SB-77-3-1 1.5 - 3 8/30/2004 0U2 
T4S1SB-78 SB T4S1SB-78-1-1 0.5 - 1.5 8/30/2004 0U2 
T4S1SB-78 SB T4S1SB-78-3-1 2.5 - 3 8/30/2004 0U2 
T4S1SB-79 SB T4S1SB-79-3-1 2.5 - 3.5 8/30/2004 0U2 
T4S1SB-80 SB T4S1SB-80-3-1 2.5 - 3.5 8/30/2004 0U2 
T4S1SB-81 SB T4S1SB-81-3-1 2.5 - 3.5 8/30/2004 0U2 

Notes: 
1. RB = Riverbank surface soil. 
2. SS = Surface soil. 
3. MW = Monitoring well boring 
4. SB = Push probe soil boring. 
5. HCID = Hydrocarbon identification. 
6. TPH = Total petroleum hydrocarbons. 
7. PAHs = Polynuclear aromatic hydrocarbons. 
8. VOCs = Volatile organic compounds. 
5. PCBs = Polychlorinated biphenyls. 
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TABLE 4 
GRAB SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH 
	

PAHs 	SVOCs VOCs PCBs Pesticides 	Metals 

Sample 
Location 

Total 
Depth of 
Boring 
(feet) 

Depth to 
Alluvial 

Silt 
Contact 

(feet) 

Screened 
Interval 
(feet) 

Water Table 
Depth ATD 

(feet) Sample ID 
Date 

Sampled 
Operable 

Unit 
NWTPH- 

HCID 
NWTPH- 

Gx 
NWTPH- 

Dx 
EPA 8270. 

SIM 
EPA 

8270C 
EPA 

8260B 
EPA 
8082 

EPA 
8081/8141 

EPA 
600017000 

Series 

T4S1SB-01 31 - 35 28 SB01-G W-1 41112004 OU1 

x 	
X
 X

 X
 X

 	
X

  X
 	

X
  X

 	
x 

T4S1SB-02 31 - 35 25 S602-GW-1 4/1/2004 OU1 
T4S1SB-03 15 31 - 35 25 SB03-G W-1 4/5/2004 OU1 
14S1SB-04 24.5 28 - 32 25 SB04-G W-1 4/5/2004 OU1 
14S1SB-09 16.5 26 - 30 26 T4S1G W-9-1 9/1/2004 OU1 
T4S1SB-10 26 - 30 T4S1G W-10-1 9/8/2004 OU1 
T4S1SB-11 28 26 - 30 T4S1G W-11-1 9/9/2004 OU1 
T4S1SB-12 17 not shown 20 T4S1GW-12-1 9/9/2004 OU1 
T4S1SB-14 26 - 30 T4S1SB-14-1 8/24/2004 OU1 
T4S1SB-15 26 - 30 27 T4S1G W-15-1 9/7/2004 OU1 
T4S1SB-16 26 - 30 27 T4S1G W-16-1 9/7/2004 OU1 
T4S1SB-17 18 - 22 17 T4S1G W-17-1 9/7/2004 OU1 
T4S1SB-18 17 26 - 30 T4S1G W-18-1 9/3/2004 OU1 
T4S1SB-19 10 20 - 24 20 T4S1G W-19-1 9/9/2004 OU1 
T4S1SB-20 10 18 - 22 20 T4S1G W-20-1 91712004 OU1 
T4S1SB-21 13 18 - 22 18 T4S1GW-21-1 9/13/2004 OU1 
T4S1SB-22 20 16 - 20 15 T4S1G W-22-1 9/2/2004 OU1 
T4S1SB-23 16 - 20 12.5 T4S1G W-23-1 9/2/2004 OU1 
T4S1SB-24 20 26 - 30 T4S1G W-24-1 8/27/2004 OU1 
T4S1SB-25 12.5 26 - 30 T4S1G W-25-1 8/27/2004 OU1 
T4S1SB-26 16.5 26 - 30 T4S1G W-26-1 8/26/2004 OU1 
14S1SB-28 12 26 - 30 T4S1G W-28-1 8/26/2004 OU1 
14S1SB-31 22 18 - 22 17 T4S1G W-31-1 9/8/2004 OU1 
T4S1SB-32 25.5 16 - 20 16 T4S1GW-32-1 9/3/2004 OU1 
T4S1SB-33 

0
 

cr) 25 16 - 20 16 T4S1G W-33-1 9/3/2004 OU1 

X
 

X
 

x X
 

T4S1SB-34 17 26 - 30 25 T4S1G W-34-1 9/1/2004 OU1 
T4S1SB-35 17 26 - 30 T4S1G W-35-1 9/1/2004 OU1 
T4S1SB-36 13.75 26 - 30 T4S1G W-36-1 9/3/2004 OU1 
T4S1SB-37 16.5 26 - 30 T4S1G W-37-1 9/1/2004 OU1 
T4S1SB-38 11 26 - 30 T4S1G W-38-1 8/31/2004 OU1 
T4S1SB-39 13 26 - 30 T4S1G W-39-1 9/1/2004 OU1 
T4S1SB-40 22 20 - 24 20 T4S1GW-40-1 8/27/2004 OU1 
T4S1SB-41 22 20 - 24 20 T4S1G W-41-1 8/27/2004 OU1 
T4S1SB-42 22 26 - 30 27 T4S1G W-42-1 9/7/2004 OU1 
T4S1SB-43 19 - 23 20 T4S 1G W-43-1 8/31/2004 OU1 
T4S1SB-44 18 - 22 18 T4S 1G W-44-1 8/31/2004 OU1 
T4S1SB-45 29 26 - 30 25 T4S1SB-45-1 8/23/2004 OU 1 
T4S1SB-46 20 24 - 28 25.5 T4S1SB-46-1 8/23/2004 OU 1 
T4S1SB-47 26 - 30 26.5 T4S1SB-47-1 8/23/2004 OU 1 
T4S1SB-48 26 - 30 26.5 T4S1SB-48-1 8/23/2004 OU 1 
T4S1SB-49 26 - 30 26.5 T4S1SB-49-1 8/23/2004 OU 1 
T4S1SB-50 26 - 30 26 T4S1SB-50-1 8/23/2004 OU 1 
T4S1SB-82 28 26 - 30 27 T4S1GW-82-1 9/1/2004 OU 1 
T4S1SB-83 26 - 30 27 T4S1GW-83-1 9/1/2004 OU 1 
T4S1SB-84 16 17 - 21 15 T4S1GW-84-1 9/9/2004 OU 1 
T4S1SB-85 15 26 - 30 25 T4S1GW-85-1 9/8/2004 OU 1 
T4S1SB-86 29 26 - 30 T4S1GW-86-1 9/8/2004 OU 1 
T4S1SB-87 29 26 - 30 27.5 T4S1GW-87-1 9/8/2004 OU 1 

Please see notes on the last page. 
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TABLE 4 
GRAB SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH 
	

PAHs 	SVOCs VOCs PCBs Pesticides 	Metals 

Sample 
Location 

Total 
Depth of 
Boring 
(feet) 

Depth to 
Alluvial 

Silt 
Contact 

(feet) 

Screened 
Interval 
(feet) 

Water Table 
Depth ATD 

(feet) Sample ID 
Date 

Sampled 
Operable 

Unit 
NWTPH- 

HCID 
NWTPH- 

Gx 
NWTPH- 

Dx 
EPA 8270- 

SIM 
EPA 

8270C 
EPA 

8260B 
EPA 
8082 

EPA 
8081/8141 

EPA 
600017000 

Series 

T4S1SB-05 16 - 20 13.5 SB05-GW-1 3/31/2004 0U2 

X
 X

  X
X

  X
 X

X
 X

 X
 X

  X
  X

  X
 X

X
 X

  
X

 X
  X

 	
X

  X
  X

  X
 X

  

T4S1SB-06 28 24 - 28 20 S806-GW-1 3/31/2004 0U2 
T4S1SB-07 23 35 - 40 23 SB07-GW-1 313012004 0U2 
T4S1SB-08 36 - 40 29.5 S808-GW-1 313112004 0U2 
T4S1SB-51 25.5 30 - 34 T4S1GW-51-1 9/1/2004 0U2 
T4S1SB-52 -- 30 - 34 T4S1GW-52-1 9/1/2004 0U2 
T4S1SB-53 27.5 26 - 30 25 T4S1GW-53-1 8/30/2004 0U2 
T4S1SB-54 25 30 - 34 T4S1GW-54-1 9/1/2004 0U2 
T4S1SB-55 25.5 17 - 21 17 T4S1GW-55-1 8/31/2004 0U2 
T4S1SB-56 20 17 - 21 20 T4S1GW-56-1 8/31/2004 0U2 
T4S1SB-57 25.5 17 - 21 16.5 T4S1GW-57-1 8/31/2004 0U2 
T4S1SB-58 27 17 - 21 17 T4S1GW-58-1 8/31/2004 0U2 
T4S1SB-59 17 - 21 17 T4S1GW-59-1 9/9/2004 0U2 
T4S1SB-60 17 - 21 16.5 T4S1GW-60-1 8/30/2004 0U2 
T4S1SB-61 

o
 

co 17 - 21 17 T4S1GW-61-1 9/9/2004 0U2 

X
  

X
 

T4S1SB-62 16 - 20 17 T4S1GW-62-1 9/9/2004 0U2 
T4S1SB-63 17 - 21 17.5 T4S1GW-63-1 9/9/2004 0U2 
T4S1SB-64 17 - 21 17.5 T4S1GW-64-1 9/9/2004 0U2 
T4S1SB-65 18 - 22 18 T4S1GW-65-1 8/31/2004 0U2 
T4S1SB-66 17 - 21 17 T4S1GW-66-1 9/9/2004 0U2 
T4S1SB-67 20 - 24 22 T4S1GW-67-1 9/8/2004 0U2 
T4S1SB-68 17 - 21 17.5 T4S1GW-68-1 9/9/2004 0U2 
T4S1SB-69 18 - 22 17 T4S1GW-69-1 9/9/2004 0U2 
T4S1SB-77 18 - 22 16.5 T4S1GW-77-1 8/30/2004 0U2 
T4S1SB-78 18 - 22 17 T4S1GW-78-1 8/30/2004 0U2 
14S1SB-79 17 - 21 17 T4S1GW-79-1 8/30/2004 0U2 
T4S1SB-80 17 - 21 17 T4S1GW-80-1 8/30/2004 0U2 
T4S1SB-81 17 - 21 17 T4S1GW-81-1 8/30/2004 0U2 

Notes: 
1. HCID = Hydrocarbon identification. 
2. TPH = Total petroleum hydrocarbons. 
3. PAHs = Polynuclear aromatic hydrocarbons. 
4. VOCs = Volatile organic compounds. 
5. PCBs = Polychlorinated biphenyls. 
6. Not applicable. 
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TABLE 5 
GROUNDWATER MONITORING WELL SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH PAHs SVOCs VOCs PCBs Pesticides Metals 
Sample 
Location Sample ID 

Date 
Sampled 

Operable 
Unit 

NWTPH 
HCID 

NWTP11- 
Gx 

N 	i PH- 
Dx 

EPA 8270- 
SIM 

EPA 
8270C 

EPA 
8260B 

EPA 
8082 

EPA 
8081/8141 

EPA 6000/7000 
Series 

14S1MWO1s 1481MWO1s-GW-1 4/21/2004 OU1 

X
X

 	
X

X
 	

X
X

X
  
X

X
X

  
X

X
X

 X
X

X
 X

 	
X

X
X

 
X

X
X

  

14S1MWO1s 14S1MWO1s-GW-1 9/1/2004 OU1 
14S1MWO1s 1451MWO1s-GW-1 2/3/2005 OU1 
14S1MWO1s 14S1MWO1s-GW-1 5/4/2005 OU1 

14S1MWO2s 14S1MWO2s-GW-1 4/20/2004 OU1 
14S1MWO2s 14S1MWO2s-GW-1 9/2/2004 OU1 
14S1MWO2s 14S1MWO2s-GW-1 2/2/2005 OU1 
1481MWO2s 14S1MWO2s-GW-1 5/5/2005 OU1 

T4S1MWO3s T4S1MWO3s-GW-1 4/21/2004 OU1 
14S1MWO3s 1481MWO3s-GW-1 8/30/2004 OU1 
T4S1MWO3s T4S1MWO3s-GW-1 1/31/2005 OU1 
T4S1MWO3s 14S1MWO3s-GW-1 5/5/2005 OU1 

14S1MWO7 T4S1MW07-GW-1 4/20/2004 OU1 
1481MWO7 1481MW07-GW-1 8/27/2004 OU1 
14S1MWO7 14S1MW07-GW-1 2/2/2005 OU1 
14S1MWO7 14S1MW07-GW-1 5/4/2005 OU1 

1481MW08 1481MW08-GW-1 4/21/2004 OU1 
14S1MWO8 14S1MW08-GW-1 8/30/2004 OU1 
14S1MWO8 14S1MW08-GW-1 2/3/2005 OU1 
14S1MWO8 14S1MW08-GW-1 5/4/2005 OU1 
T4S1MWO8 T4S1MW08-GW-1 9/16/2005 OU1 

T4S1MW17 T4S1MW17-GW-1 4/20/2004 OU1 
T4S1MW17 T4S1MW17-GW-1 9/2/2004 OU1 
14S1MW17 14S1MW17-GW-1 2/1/2005 OU1 
T4S1MW17 T4S1MW17-GW-1 5/4/2005 OU1 
14S1MW17 14S1MW17-GW-1 9/16/2005 OU1 

14S1MW18 14S1MW18-GW-1 4/21/2004 OU1 
14S1MW18 14S1MW18-GW-1 9/1/2004 OU1 
14S1MW18 14S1MW18-GW-1 2/1/2005 OU1 

X
  

X
 

X
 

X
  

X
 

1481MW18 1481MW18-GW-1 5/6/2005 OU1 

14S1MW19 14S1MW19-GW-1 9/15/2004 OU1 
1481MW19 1481MW19-GW-1 2/1/2005 OU1 
T4S1MW19 T4S1MW19-GW-1 5/9/2005 OU1 

14S1MW22 T4S1MW22-GW-1 9/2/2004 OU1 
14S1MW22 1481MW22-GW-1 2/4/2005 OU1 
14S1MW22 14S1MW22-GW-1 5/6/2005 OU1 

14S1MW23 1451MW23-GW-1 9/2/2004 OU1 
14S1MW23 14S1MW23-GW-1 2/4/2005 OU1 
14S1MW23 14S1MW23-GW-1 5/6/2005 OU1 

1481MW24 14S1MW24-GW-1 9/1/2004 OU1 
14S1MW24 14S1MW24-GW-1 2/3/2005 OU1 
14S1MW24 14S1MW24-GW-1 5/6/2005 OW 

14S1MW26 1481MW26-GW-1 9/16/2005 OU1 

14S1MWO4s 14S1MWO4s-GW-1 4/19/2004 0U2 
14S1MWO4s 1481MWO4s-GW-1 8/31/2004 0U2 
14S1MWO4s 14S1MWO4s-GW-1 2/8/2005 0U2 
1481MWO4s 1481MWO4s-GW-1 5/9/2005 0U2 

14S1MWO9 14S1MW09-GW-1 4/20/2004 0U2 
T4S1MWO9 T4S1MW09-GW-1 9/1/2004 0U2 
14S1MWO9 14S1MW09-GW-1 2/912005 0U2 
14S1MWO9 1451MW09-GW-1 5/9/2005 0U2 

14S1MW10 14S1MW10-GW-1 4/19/2004 0U2 
14S1MW10 14S1MW10-GW-1 9/1/2004 0U2 
T4S1MW10 T4S1MW10-GW-1 2/4/2005 0U2 
T4S1MW10 T4S1MW10-GW-1 5/9/2005 0U2 

Please see notes on the last page. 

8/13/2007 
	

Page 1 of 2 

KMB00008305 



TABLE 5 
GROUNDWATER MONITORING WELL SAMPLE ANALYSES 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

TPH PAHs SVOCs VOCs PCBs Pesticides Metals 

Well ID Sample ID 

Date 
Sampled 

Operable 
Unit 

NWTPH 
HCID 

NWTP11- 
Gx 

N 	i PH- 
Dx 

EPA 8270- 
SIM 

EPA 
8270C 

EPA 
8260B 

EPA 
8082 

EPA 
8081/8141 

EPA 6000/7000 
Series 

14S1MW11 14S1MW11-GW-1 4119/2004 0U2 

X
 X

X
X

 X
X

X
X

  
X

X
X

X
 	

X
X

X
X

  
X

X
X

 
X

X
X

 
X

X
X

 

14S1MW11 14S1MW11-GW-1 9/1/2004 0U2 
T4S1MW11 T4S1MW11-GW-1 2/8/2005 0U2 
14S1MW11 14S1MW11-GW-1 5/10/2005 0U2 

14S1MW12 1481MW12-GW-1 4/19/2004 0U2 
14S1MW12 14S1MW12-GW-1 8/31/2004 0U2 
T4S1MW12 T4S1MW12-GW-1 2/7/2005 0U2 
T4S1MW12 T4S1MW12-GW-1 5/9/2005 0U2 

14S1MW13 14S1MW13-GW-1 4/16/2004 0U2 
14S1MW13 14S1MW13-GW-1 8/31/2004 0U2 
T4S1MW13 T4S1MW13-GW-1 2/8/2005 0U2 
1481MW13 1481MW13-GW-1 5/10/2005 0U2 

T4S1MW14 T4S1MW14-GW-1 4/16/2004 0U2 
1481MW14 1481MW14-GW-1 8/31/2004 0U2 
T4S1MW14 T4S1MW14-GW-1 2/8/2005 0U2 
14S1MW14 14S1MW14-GW-1 5/10/2005 0U2 

1481MW15 1481MW15-GW-1 4/16/2004 0U2 
T4S1MW15 T4S1MW15-GW-1 8/27/2004 0U2 
T4S1MW15 T4S1MW15-GW-1 2/9/2005 0U2 

X
 X

 X
  

T4S1MW15 T4S1MW15-GW-1 5/4/2005 0U2 

1481MW16 14S1MW16-GW-1 4/1912004 0U2 
T4S1MW16 T4S1MW16-GW-1 8/27/2004 0U2 
14S1MW16 1481MW16-GW-1 2/10/2005 0U2 
14S1MW16 14S1MW16-GW-1 5/10/2005 0U2 

14S1MW20 14S1MW20-GW-1 9/2/2004 0U2 
T4S1MW20 T4S1MW20-GW-1 2/10/2005 0U2 
T4S1MW20 T4S1MW20-GW-1 5/11/2005 0U2 

T4S1MW21 1481MW21-GW-1 9/2/2004 0U2 
1481MW21 14S1MW21-GW-1 2/10/2005 0U2 
T4S1MW21 T4S1MW21-GW-1 5/11/2005 0U2 

14S1MW23 14S1MW23-GW-1 9/2/2004 0U2 
14S1MW23 14S1MW23-GW-1 2/4/2005 0U2 

14S1MW24 1481MW24-GW-1 9/1/2004 0U2 
1481MW24 14S1MW24-GW-1 2/3/2005 0U2 

14S1MW25 1481MW25-GW-1 11/9/2205 0U2 

Notes: 
1. HCID = Hydrocarbon identification. 
2. TPH = Total petroleum hydrocarbons. 
3. PAHs = Polynuclear aromatic hydrocarbons. 
4. VOCs = Volatile organic compounds. 
5. PCBs = Polychlorinated biphenyls. 
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TABLE 6A 
SOIL CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND TERMINAL 4 SLIP 1 

Sample Location: 

Sampb ID: 

Sample Interval: 

Date Sampled: 

T4S1SB-9 14515E140 1451513-10 1451 SB-11 145158-11 T4S1S8-12 145158-12 14515B•14 1451513•15 14515B•16 T4S1S8-17 145158-18 14515E149 

145158-9-0-1 

0 - 1 

9/2/2004 

14515840-1-1 

1-2 

9/2/2004 

145158-10-94 

8.5 -10 

9/2/2004 

145158-11-1-1 

1-2 

9/8/2004 

145158-11-84 

8 - 9 

9/8/2004 

T4S1S8-12-1-1 

1-2 

9/3/2004 

14515B-12-9-1 

9 - 10 

9/3/2004 

14515844-1-1 

1-2 

8/24/2004 

14515845-1-1 

9/3/2004 

145158-1644 

0.5 - 1.5 

9/3/2004 

145158-17-14 

1 - 2 

9/7/2004 

145158-184-1 

1 - 1.5 

9/2/2004 

14515E149-94 

8.5 - 10 

9/3/2004 

HCID (mg/kg) 

Gasoline Range 

Diesel Range 

Residual RpAge 

TPH (mg/kg) 

Gasoline Range 

Diesel Range 

Residual Range 

16 U 

40 U 

79 U Del 

7800 

17 U 

41 U 

526 

Sample Location: 

Sample ID: 

Sample Interval: 

Date Sampled: 

1451513-20 1451513-21 14515B-22 14515B-22 1451S13-23 14515B-24 1451513-25 14515B-26 1451513-27 1451S13-28 1451513-29 1451513-30 1451513-31 

14515B-20.94 

8.5 -10 

9/3/2004 

14515B-21-13-1 

12.5 -14 

9/2/2004 

14515B-22-13-1 

12.5 - 14 

9/2/2004 

14515B-22-17-1 

16.5 -17 

9/2/2004 

1451S13•23-13-1 

12.5 - 14 

9/2/2004 

14515B-24-13-1 

12 - 13 

8/25/2004 

1451513-25-9-1 

8.5 -9.5 

8/25/2004 

14515B-26-9-1 

8.5 - 9.5 

8/25/2004 

14515B-27-54 

5 - 6 

8/25/2004 

145158.28-9-1 

8.5 - 9.5 

8/25/2004 

14515B-29.8-1 

8 - 9 

9/3/2004 

14515B-30-8-1 

8-9 

9/3/2004 

145158-31-04 

0.5 - 1.5 

9/3/2004 

HCID (mg/kg) 

Gasoline Range 

Di ....IRange 

1.1 ...i•Iual Range 

TPH (mg/kg) 

C•1..,64e Range 

Di ....I Range 

1.1 ...i•Iual Range 

100 Z 

4,700 H 1,100 H 

2 SOO 0 

086 

1 4 J 
41 U 

U 

40U 
1 5 J 
110 H 

1 200 0 

Sample Location: 

Sample ID: 

Sample Interval: 

Date Sampled: 

1451513-32 14515B-33 14515B-34 145158-35 14S1513-38 14S1513-37 145158-38 14515B-39 145158-40 1451513-41 14515B-42 T4S1SB-45 1451513-46 

T45158-32-0-1 

0.5 - 1.5 

9/3/2004 

14515B-33-04 

0.25 -1 

9/3/2004 

14515B-3443-1 

12.5 - 13.5 

9/1/2004 

14515845-13-1 

12.5 -13.5 

9/1/2004 

14S15:1-364-1 

7.5 - 8.5 

9/1/2004 

T4S15B-37-8-1 

7.5 - 8.5 

9/1/2004 

14515B-38-84 

7.5 -8.5 

8/26/2004 

14515B-39-9-1 

9 -10 

9/1/2004 

14515B-40-134 

12.5 - 13.5 

8/27/2004 

14515B-41-144 

13.5 - 14.5 

8/27/2004 

14515B-42-1-1 

0.5 -1.5 

9/3/2004 

145158-454-1 

0.5 - 2 

8/23/2004 

14515846-1-1 

0.5 .2 

8/23/2004 

HCID (mg/kg) 

Gasolkle Range 

Di ... , 11,1ry . 

1.1 ...Fill P.inge 

TPH (mg/kg) 

Gasoline Range 

Diesel Range 

Residual Range 

6 7 Z 

20 U 

806 

20 J 

22 U 

45 J 

16U 

; 

IOU 14U 206 

SO U 

U 

5 	II U 
19 H 

1 20 0 

20 U 

50 U 

U 

Sample Location: 

Sample ID: 
Sample Interval: 

Date Sampled: 

1451S13-47 1451513-82 14515B-83 1451513.84 14515B-86 T4S1S8-87 14515B-89 1451513-90 14515B-91 74515B-92 T4S1S8-93 145168-94 1451513-95 

14515B-47-1-1 
0.5 - 2 

8/23/2004 

14515B-82-14 
0.5 - 1.5 

9/1/2004 

14515B-834-1 
1-2 

9/1/2004 

145158.84-134 
12 - 13.5 

9/8/2004 

1451 51:1•86-9•1 
8 • 9 

9/1/2004 

T4S1S8-87-9-1 
8 - 9 

9/8/2004 

14515B-89-04 
0.5 - 2.5 

9/7/2005 

14515E1-90-04 
1 - 3 

9/7/2005 

14515E1.91-04 
0.5 -2.5 

9/7/2005 

T45158.92-0.1 
1-3 

9/7/2005 

T45158-93-04 
0.5 -2.5 

9/7/2005 

T4S1SB-94-0•1 
1 .3 

9/7/2005 

14515B-95-04 
0.5 -2.5 

9/7/2005 
HCID (mgikg) 
Gasoline Range 
Diesel Range 
Residual Range 

IN-1 0,00 
Gasoline Range 
Diesel Range 
Residual Range 

20 U 
50 U 

U 

086 
IS U 

066 
20 U 21 U 

IOU 
SI U 

17 U 
41 U 
816 

286 U 
5 	J D 

268 U 
53 

260 U 
74 3 D 

26 I U 
55 	D 

280 U 2 	 U 
042U 

268 U 
2 	 D 

Sample Location: 

Sample ID: 
Sample Inthrval: 

Date Sampled: 

T4S1S-5 14515-6 14515-7 14515-11 T4S1S-12 14515-10 14515,31 

T4S1S-5 
0 -0.5 

312212005 

14515-6 
0 - 0.5 

3/22/2005 

14515-7 
0 -0.5 

3/22/2005 

14515-11 
0 - 0.5 

3/22/2005 

T4S1S-12 
0 -0.5 

3/22/2005 

14515-10 
0 • 0.5 

3/22/2005 

14515,31 
0.5 • 2 

7/10/2007 
HCID (mg/kg) 
Gasoline Range 
Diesel Range 
Residual Range 
TPli (mg/kg) 
Gasoline Range 
Diesel Range 
Residual Range 

20 U 
50 U 

U 

20 U 
50 U 

U 

'00 DH 
960 DO Z 140  

U 
446 U 
882U 

Notes: 
1 Only deteded compounds are reported in the table 

2 TPH Total petroleum hydrocarbons (TPHI by N rthwest Total Petroleum Hydrocarbons (NWTPHI Diesel 201d residual range performed with silica gel clemup 

3 mg/kg Milligrams per kilograrn 

4 - 	 No screening level available or not analyzed 

5 J The resuk is an estimated concentration that is less than the method reporting Wit (MRLI but greater than or eoual to the method 

detection limit (MDLI 

6 U The compound was analyzed for but was not detect. at 01 above the MRL/MDL 

8/132007 

7 H The chromatographic fingerprint of the sample resembles a petroleum mai. but the elution pattem indicates Ow presence 

of a greater amount of heavier molecular weight constituents than the calibration standard 

8 0 The chromatographic fingerprint of the sample resembles an oil but does not match the calibration standard 

9 Z The chromatographic fingerpynt does not resemble a petroleum product 

10 D Dilution 

11 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation For example T4SISB-46-1 1 

soil boring (SBI number 46. collected 1 foot below the ground surface, primary sample (11 T4S1S-6 surface soil sar,ple number 6 
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TABLE 613 

SOIL CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: T4S1SB-51 T4S1SB-51 T4S1SB-52 T4S1SB-53 T4S1SB-55 T4S1SB-55 T4S1SB-56 T4S1SB•57 T4S1SB-58 T4S1SB-58 

Sampb ID: T4S1SB-51-2.5-1 T4S1SB-51•12-1 T4S1SB-52-13-1 T4S1SB-53-1-1 T4S1SB-55-1-1 T4S1SB-55-8-1 T4S1SB-56-8•1 T4S1SB-57-8-1 T4S1SB-58-1-1 74515B-58.9-1 

Sample Interval: 2 - 2.5 11 -12 12 -13 0.5 -1 1.2 7.5 - 8.5 7.5 - 8.5 7 - 8 1 - 2 8.5 • 9.5 
Date Sampled: 8/27/2004 8/27/2004 8/27/2004 8/27/2004 8/27/2004 8/31/2004 8/3112004 8/31/2004 8/31/2004 8/31/2004 

HCID (mg/kg) 

Ca.odine Range 20U 20U 20U 11 	U II U II 	U IIU 11 	U 11 	U 

Di ....IRange 26 U 26 U 26 U 

Residual Range Dot I Y3 U 0 	U 52 U 52 U 54 U 53 U 51 U 52 U 

TPH (mg/kg) 

C,oline Range 4 3 U 

Di ....1Range 43 U 

R ...i•lual Range 902 U 

Sample Location: T4S1SB-67 T4S1SB-70 T4S1SB-71 T4S1SB-72 T4S1SB-73 T4S1SB-74 T4S1SB-75 T4S1SB-76 T4S1SB-77 T4S1SB-78 

Sample ID: T4S1SB-67-18-1 T4S1SB-70-1-1 T4S1SB-71-1-1 T4S1SB-72.1-1 T4S1SB-73-I-1 T4S1SB-74-1-1 T4S1SB-75-1-1 T4S1SB-76-1•1 T4S1SB-77-1-1 T4S1SB-78-1-1 

Sample Interval: 18 • 19 1 - 2 1 - 2 1 - 2 0.5 -1.5 1 - 2 1 - 2 0.5 -1 0.5 -1.5 
Date Sampled: 9/8/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/2612004 38225 8/30/2004 8/30/2004 

HCID (mg/kg) 

Gasoline Range Dot 20 U 20 U 20 U 20 U 20 U 20 U 20 U 

Diesel Range Dot 50 U 50 U 50 U 50 U 50 U 50 U 50 U 

R 	...i.1•111-:ar.go Det 3 U 100 U IY 	U 00 U U 100 U 100 U 

TPH (mg/kg) 
C.1..,141 ,  FI.Irlue 1400 2 3 6 U 

Di ....1Range 21 000 DY 46 U 

R -.Huai Range 14 000 DO U 

Sample Location T4S1SB-79 T4S1SB•80 T4S1SB-81 A0072-S1 A0072-S1 A0072-S2 A0072-S2 A0072-S3 A0C72-S., T4S1S-14 

Samplc ID T4S1SB-79-3-1 T4S1SB•80-3-1 T4S1SB-81-3-1 A0072-S1-0.5 A0072,51-1.5 A0072-S2-0.5 A0072-S2-1.5 A0072-S3-0.5 A0072-S3-1 5 T4S1S-1 4 

Sample Interval: 2.5 - 3.5 2.5 - 3.5 2.5 .3.5 0.5 -1.5 1.5 -2.5 0.5 -1.5 1.5 - 2.5 0.5 • 1.5 1.5 - 2.5 0 - 0.5 
Date Sampled: 8/30/2004 8/30/2004 8/30/2004 3/8/2004 3/8/2004 3/8/2004 3/8/2004 3/8/2004 3/8/2004 3/22/2005 

HCID (mg/kg) 

Gasoline Range 

Diesel Range 

P.00idual Range _ 

TPH (mg/kg) 

Ca....line Range 34U 2 8 U 2 7 U 

•11.1•111,1 	 • 42 U 39 U 14 U 14 U 14 U 14 U I U 120Z 

ill Par.ge 170 U 160U 55 U 5U 53U 52 U 

Sample Location: T4SIMW-25 T4S1MW•25 T4S1MW-25 T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-27 T4S1S-28 T4S1S-29 T4S1S-30 

Sampb ID: T4SIMW-25-7.5.1 T4S1MW•25-17.5-1 T4S1MW-25•111.5-1 T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-27 T4S1S-28 T4S1S-29 14S1S-30 
Sample Interval: 7.5 -10 17.5 -18.5 18.5 - 20 0.1 0-1 0 • 1 0-1 0 • 1 0-1 0.1 - 

Date Sampled: 91812005 9/8/2005 9/8/2005 9/12/2005 9/12/2005 9/12/2005 9/13/2005 9/13/2005 9/13/2005 9/13/2005 9/13/2005 

HCID (mg/kg) 

3 

Gasoline Range 

Diesel Range 

Residual Range 

TPH (mg/kg) 

Gasoline Range 

Diesel Range 275 U 266 U 2 	 I U 26 4 U 254 U 362 D 149 J D 

Residual Range SSU 596U 53IU 542U 590U 42 2 J D 682D 3OJD 138D 57 3 D 

Notes: 
I Only detected compounds are repoded in the table 

2 TPH Total petroleum hydrocarbons (TPI-11 by Northwest Total Petroleum Hydrocarbons (NWTPHI Diesel and residual range performed with silica gel cleanup 

3 mg/kg Milli8roro per kilogram 

4 -- No scr • niiry level available or not analyzed 

5 J o.  The re, It an estimated concentration that is less than the method reporting limit (MRL but greater than or equal to the method 

detection limit (MDLI 

6 U The compound was analyzed for but was not detected at or above the MRL/MDL 

7 D o.  The reported result is frm a dilution 

8 Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range but the elution pattern does not 

9 0 The chromatographic fingerprint of the sample resembles an oil. but does not FINCh the mlibration standard 

10 2 The clvomatograpNc fingerprint does not resemble a petroleum produa 

11 Det Detected at or above the Mtn Follow-up analyses were performed in order to obtain quantitative results 

12 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation For example T4S1n-46-I-I - soil boring (SRI number 46. colected 1 foot below the rrdsfce, primary sample (11 T4S1S-6 surface soil sample number 6 
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TABLE 7A 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OUI 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Preliminary Sc coning Levels T4S1SB-9 T4S1SB-14 T4S1SB-1 5 T4S1SB-16 T4S1SB-17 T4S1SB-18 T4S1SB-21 T4S1SB-22 74 51 S13-22 T4S1SB-23 
Sarnple ID: T4S1SB-9-0-1 T4S1SB-14-1-1 T4S1SB-1 5-1-1 T4S1SB-16-1-1 T4S1SB-17-1-1 T4S1SB-18-1-1 T4S1SB-21-13-1 T4S1SB-22-1 3-1 T4S1SB-22-17-1 T4S1SB-23-13-1 

Sample Interval: PRG SLV 0 - 1 1 - 2 1 - 2 0.5 - 1.5 1 - 2 1 - 1.5 12.5 - 14 12.5 - 14 16.5 - 17 12.5 - 1 4 
Date Sampled: 9/2/2004 8/24/2004 9/3/2004 9/3/2004 9/7/2004 9/2/2004 9/2/2004 9/2/2004 9/2/2004 9/2/2004 

PAHs (pg/kg) 
Naphthalene 190.000 10.000 10 2 J 12 2.100 D 220 

2-Methylnaphthalene 68 1 7 J 42 J 740 D 210 
Acenaphthylene 03 J 18 2.700 D 350 

Acenaphthene 29.000.000 20,000 11 39 U 11 	J 1.200 D 290 
Pluorene 26,000.000 30.000 82 0 33 J 76 3.500 D 630 

Dibendofuran 3,100,000 2 5I 031 J 49 J 1,3005 100 

Phenanthrene 260 

F 	
E

g; 	
g

 :=  

11 J 100 27,000 D 3.800 0 
Anthracene 100,000.000 68 0 33 J 14 5,400 D 1,000 

Fluoranthene 22.000,000 520 0 91 J 140 43,000 0 3.500 D 
Pyrene 29.000.000 560 1 2 J 150 44,000 D 4400 D 
Benzoghfluoranthene 2,100 320 39 U 61 14,000 D 1.200 

BendoNfluoranthene 21.000 260 39 U 80 16.000 D 1 000 
Benzota/anthracene 2,100 210 033 J 64 16.000 0 1.500 

Chrysene 210.000 340 39 U 81 21.000 0 1.800 
Bendo(a)pyrene 210 125.000 320 038 J 92 17,000 D 1,400 

Indenopl.2.3-cchpyrene 2.100 330 037 J 63 12.000 D 1.000 
Dibenzta,hmnthracene 210 39 U 11 2,500 D 210 

Be000/5,h0perylene 049 J 60 11,000 0 950 

Sarnple Location: Preliminary Sc eening Levels T4S1SB-24 T4S1SB-31 T4S1SB-32 T4S1SB-33 T451SB-42 T4S1SB-45 T4S1SB-46 T4S1S13-47 T4S1SB-48 T4S1SB-49 
Sample ID: T4S1SB-2 4-13-1 T4S1SB-31-0-1 T4S1SB-32-0-1 T4S1SB-33-0-1 T4S1SB-42-1-1 T4S1SB-45-1-1 T4S1SB-46-1-1 T4S1S13-47-1-1 T4S1SB-48-1-1 T4S1SB-49-1-1 

Sample Interval: PRG SLV 12 - 13 0.5 - 1.5 0.5 - 1.5 0.25 - 1 0.5 - 1.5 0.5 - 2 0.5 - 2 0.5 - 2 0.5 - 2 0.5 - 2 
Date Sampled: 8/25/2004 9/8/2004 9/3/2004 9/3/2004 9/3/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004 

PAHs (gg/kg) 

a
l
 	

LI)  L
I) 	

1  
cno  L

I) 	
.3

 	
LO

  

Naphthalene 190.000 10.000 
2-Methylnaphthalene 098 J 15 37 
Acenaphthylene 2 J 77 

Acenaphthene 29.000.000 20,000 033 J 078 J 1 8 J 
Elnorene 26,000.000 30.000 068 J 42 J 

Dibenzofuran 3,100.000 2 064 J Ii 98 1  
Phenanthrene 1 8 J 46 110 
Anthracene 100,000.000 041 J 94 32 

Fluoranthene 22.000.000 1 5 J 48 280 
Pyrene 29,000.000 lA J 72 360 

Benzoghfluoranthene 2.100 4 9 U 61 230 
Benzotkjfkroranthene 21.000 4 9 U 49 170 

Benzota/anthracene 2.100 046 J 38 150 
Chrysene 210.000 4 9 U 63 230 

Bendo(a)pyrene 210 125.000 066 J 58 290 
Indenopl .2.3-cchpyrene 2.100 1 1 J 61 280 

Dibenztatganthracene 210 49 U 13 39 
Benzo(700perylene 1 1 J 67 290 

Please refer to notes at end of table 
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TABLE 7A 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OUI 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Screenin Levels T4S1SB-50 T4S1SB-82 T4S1SB•83 T4S1SB-84 T4S1SB-88 T4S1SB-89 T4S1SB-90 
Sarnple ID: T4S1SB-50-1•1 T4S1SB•82.1 -1 14515B-83-1-1 T4S1SB-84-13-1 T4S1SB-88-7.5-1 T4S1SB•8941-1 1451513-90-0-1 

Sarnple Interval: PRG SLV 0.5 - 2.5 0.5 • 1.5 1 - 2 12 - 13.5 7.5 - 10 0.5 .2.5 1 - 3 
Date Sampled: 8/23/2004 9/1/2004 9/1/2004 9/8/2004 9/7/2005 9/7/2005 9/7/2005 

PAHs (pg/kg) 

n
n

n
D

n
n

 n
n

n
n

n
n

n
n

n
n

D
n

 

.̀2 	
,̀ 2 	

.̀2  ‘̀.;  

Naphthalene 190,000 10,000 27 J 1 3 J 7 19 U. D 192 U 144 U 

2-Methylnaphthalene 16 J 11 	J 
Acenaphthylene 23 J 069 J 7 19 U, D 192 U 144 U 

Acenaphthene 29.000.000 20.000 22 J 028 J 7 19 U. 0 192 U 144 U 
Phorene 26.000,000 30000 1 4 J 043 J 7 19 U, D 192 U 144 U 

Dibenzofaran 3.100.000 2 074 J 5 U 

Phenanthrene 12 55 688 0 769 J 144 U 
Anthracene 100.000,000 48 J 2.1 	J 978 J, D 192 U 144 U 

Fluoranthene 22,000.000 35 77 580 0 193 D 380 J, 0 
Pyrene 29,000.000 34 11 51 3 D 247 D 775 J. D 
Benzoghflaoranthene 2.100 24 3 J 348 ID 189 D 400 J, D 

BenzoNfluoranthene 21.000 31 4 1 J 283 J 139 J. D 144 U 
Benzotatanthracene 2.100 9 4 3470 101 J, D 144 U 

Chrysene 210.000 28 57 9040 2140 384 J 0 
Benzo(a)pyrene 210 125.000 21 3 3 J 398 J 169 D 486 J, 0 
Indenot1.2.3-cchpyrene 2.100 28 2 7 J 197 J 880 J. D 144 U 

Dibenztatoanthracene 210 097 J 7 19 U, D 152 U 144 U 

Benzot7,h1jperylene 26 J 182 JO 110 J, D 368 JO 

Sample Location: Screenin Levels T4S1SB-92 T4S1SB-93 T4S1SB-94 T4S1SB-95 T4S1S-5 T4S1S-6 T4S1S•7 T4S1S-11 
Sample ID: T4S1SB-92-0-1 T4S1SB-93-0-1 1451513-94-0-1 T4S1SB-95-0-1 T4S1S-5 T4S1S-6 T4S1S-7 T4S1S-11 

Sample Interval: PRG SLV 1 - 3 0.5 - 2.5 1-3 0.5 - 2.5 0 • 0.5 0 • 0.5 0 • 0.5 0 • 0.5 
Date Sampled: 91712005 91712005 91712005 91712005 312212005 312212005 312212005 3122/2005 

PAHs (pg/kg) 

Naphthalene 190,000 10,000 349 J D 747 U. C 579 J. 0 120 J. 0 330 U. J 330 U. J 91 J 
2-Methylnaphthalene 330 U. J 330 U. J 65 J 
Acenaphthylene 588 J 0 747 U. C 393 U 112 J. D 330 U J 330 U. J 97 J 
Acenaphthene 29,000000 20.000 20 2 0 747 U. C 393 U 345 D 340 U. J 340 U. J 350 J 14 

Fluorene 26.000.000 30000 8 27 J. ID 747 U. C 393 U 143 D 340 U. J 340 U, J 180 J 

Dibennfaran 3.100.000 2 340 U. J 340 U, J 100 J 4 	IJ 

Phenanthrene 105 D 198 J. D 174 D 212 D 47 J 100 J 1.700 J 
Anthracene 100.000,000 26 3 D 747 U. C 492 J, 0 41 7 D 30 J 24 J 390 J 31 

Fluoranthene 22.000.000 263 D 41 9 D 348 D 520 D 26 J 110 J 3.100 290 
Pyrene 29.000,000 309 D 409 D 379 D 650 D 77 J 170 J 2,700 290 

Bendoghtlaoranthene 2,100 326 0 595 J 406 J 644 D 92 J 210 J 3,800 310 
BendodCfluoranthene 21,000 248 D 336 J 249 J 480 D 31 J 85 J 1.100 J 300 

Benzota)anthracene 2 100 201 0 31 2 D 198 0 383 D 52 J 100 J 2,200 190 
Chrysene 210.000 238 D 4330 348 D 4740 69 J 140 J 2.500 250 

Benzo(a)pyrene 210 125.000 281 D 478 J 32 1 J 568 D 69 J 150 J 2.800 310 
Indeno/1.2.3-cchpyrene 2 100 121 D 293 J 298 J 242 D 64 J 130 J 2,500 390 

Dibenztatoanthracene 210 439 D 120 J 703 J. 0 84.7 D 330 U 35 J 660 77 
Bendo(g.h,hperylene 133 D 28 1 J 34 1 J 258 0 93 J 140 J 2.600 380 

Please refer to notes at end of table 
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TABLE 7A 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OUI 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sarnple Location: 

Sample ID: 

Sample Interval: 

Date 5ampled: 

Preliminary Sc eening Levels T4S1S-12 14515-12 T4S1S•12 T4S1S-13 T4S1S-13 T4S1S-13 T4S1S-15 14513-16 T4S1S-17 T4S1S-18 T4S1S-19 

PRG SLV 

T4S1S-12 

0 - 0.5 

3/22/2005 

7431S-12-0.5 

0.5 - 1 

9/6/2005 

14S1S-12.2 

2 • 2.5 

9/6/2005 

T4S1S-13 

0 - 0.5 

3/22/2005 

T4S1S•13-0.5 

0.5 • 1 

9/6/2005 

0/4313-13-2 

2 • 2.5 

9/6/2005 

T4S1S•15-0.5 

0.5 - 1 

9/6/2005 

T4S1S•16-0.5 

0.5 • 1 

9/6/2005 

T4S1S•17-0.5 

0.5 - 1 

9/6/2005 

T4S1S-18-0.5 

0.5 • 1 

9/6/2005 

T4S1S-19-0.5 

0.5 - 1 

9/6/2005 

PAHs (og/kg) 

Naphthalene 190.000 10.000 76 249 J. D 142 U 28 402 J D 696 U 179 U. D 140 U 71 8 U 142 U 708 U 

2-Methylnaphthalene 42 16 
Acenaphthylene 29 61 3 J, D 142 U 31 223 ID 696 U 29 J D 140 U 968 J. D 142 U 374 J, D 

Acenaphthene 29.000.000 20,000 340 112 D 142 U 200 114 J. ID 696 U 371 J. D 539 J. D 378 J. D 732 J D 176 J, 0 
Fluorene 26,000.000 30.000 110 449 J. D 142 U 65 823 J, D 696 U 226 JO 140 U 219 J, D 142 U 708 U 

Dibenzofuran 3,100.000 2 36 

Phenanthrene 2000 0 988 ID 679 J. D 1,300 0 677 D 879 0 258 D 313 D 203 0 376 D 136 D 
Anthracene 100,000.000 350 179 D 14 2 U 220 627 D 406 J, D 78 D 66.1 b D 119 D 862 J, D 902 J, D 

Fluoranthene 22.000,000 5400 D 1.460 D 20 6 D 3.900 D 1.860 D 275 D 667 0 853 0 490 D 888 D 399 0 
Pyrene 29.000.000 5.800 D 1.380 D 18 3 D 3.800 D 1.810 D 229 D 734 D 900 D 552 0 992 D 496 D 

Benzo(b)fluoranthene 2,100 6200 D 1.830 ID 209 D 3,900 0 3.060 D 323 J 616 D 1,080 0 631 ID 799 D 342 ID 

Benzo(k)fluoranthene 21.000 4,200 0 1.150 D 163 D 3.300 D 1.810 D 213 J 627 D 695 D 604 D 85 1 D 378 0 

Benzo(a)anthracene 2,100 3,900 D 998 D 14 1 	J. 0 2400 D 1 300 D 185 D 446 D 581 0 358 ID 973 D 249 D 

Chrysene 210.000 4.9000 1.3800 201 D 32000 17800 2280 9890 7890 4670 7200 3390 
Benzo(a)pyrene 210 125.000 6000 ID 1,510 D 20 1 D 3,800 D 1,760 D 256 J 616 D 830 D 571 ID 838 D 394 D 

Indeno(1.2.3-cd)pyrene 2.100 D 491 D 162 0 3,700 D 1.410 ID 210 J 344 D 403 D 290 D 41 3 D 189 D 
Oibenz(a,h)anthracene 210 166 D 904 J. D 780 500 0 70 1 J 117 0 142 D 994 D 149 ID 61 6 J, D 

Benzo(g,h6perylene 5.000 D 445 ID 20 1 D 3400 D 1.340 0 232 J 372 0 416 0 294 D 446 0 206 D 

Notes: 

1 Only detected compounds are reported in the table The complete analyte list is presented in the Sampling and Analysis Plan (Appendix Al of the RI Work Plan (Hart Crowser 20044) 
2 PAHs = Polynuclear Aromatic Hydrocarbons by EPA Method 8270C (SIM) 

3 pg/kg = Micrograms per kilogram 

4 PRG = EPA Region 9 Preliminary Rernediation Goal (PRG) for Industrial Soil (October 2004) 

5 - 	No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (MOL; 
7 U = The compound was analyzed for but was not detected at or above the MRLIMDL 

8 D = Dilution 
9 Shaded values indicate that the detected concentration exceeds the PRG 

10 Sample ID nomenclature is per the following type of sample sample number depth in feet designation 

For example T4515646 1 1 = soil boring (5 B) number 46 collected 1 foot below the ground surface. primary sample (1) T4515 6 = surface soil sample number 6 
11 SLV = Oregon Department of Environmental Duality Level H Screening Level Values (SLVs) for Terrestrial Receptors (lowest available value) 

12 Boxed values indicate that the detected concentration exceeds the SLV (only samples from 0 to 3 feet were screened against the SLy) 
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TABLE 7B 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Preliminary Sc coning Levels T4S1SB-53 T4S1SB-55 T4S1SB-58 T4S1SB-67 T4S1SB-70 T4S1SB-71 T4S1SB-72 T4S1SB-73 T4S1SB-74 T4S1SB-75 T4S1SB-76 
Sample ID: T4S1SB-53-1 -1 T4S1SB-55-1-1 T4S1SB-58-1-1 T4S1SB-67-18-1 T4S1SB -70-1-1 T4S1SB-71-1-1 T4S1SB-72-1-1 T4S1SB-73-1 -1 T4S1SB-74-1-1 T4S1SB -75-1-1 T4S1SB-76-1-1 

Sample Interval: PRG SLV 0.5 - 1 1 - -2 18 - 19 1 - - -2 0.5 - 1.5 1 - - - 
Date Sampled: 8/27/2004 8/31/2004 8/31/2004 9/8/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 

PAHO Itigiligt 
r11.101,1,11, 190.000 10.000 

, 7
 

n
 	

m
 co 	

n
 	

c
, 	

CI 	
ts 

g
o
 	

.4 	
cq 	

c, 	
g
 

090 J 2.600 D 330 U 330 U 330 U 330 U 340 U 120 J 330 U 
2-Methylndphthalene 05 J 140.000 ID 330 U 330 U 330 U 330 U 340 U 93 J 330 U 
Acenaphthylene 43 U 500 U 330 U 330 U 330 U 330 U 340 U 22 J 330 U 
Acenaphthene 29,000.000 20.000 43 U 5.500 D 330 U 330 U 330 U 330 U 340 U 330 U 330 U 
Fluorene 26.000.000 30,000 021 J 10000 0 330 U 330 U 330 U 330 U 340 U 330 U 330 U 
Dibendofuran 3,100.000 2 029 J 2 000 5 330 U 330 U 330 U 330 U 340 U 431J 330 U 
Phenanthrene 074 J 36000 D 330 U 330 U 330 U 330 U 340 U 150 J 16 J 
Anthracene 100.000.000 43 15 6.800 D 330 U 330 11 330 U 330 U 340 11 46 J 330 U 
Fluoranthene 22,000.000 091 J 2000. 	D 39 J 330 U 330 U 22 J 340 U 250 J 36 J 
Pyrene 29,000.000 093 J 16.000 D 34 J 330 U 330 U 19 J 340 U 200 J 31 J 
Bennoghfluoranthene 2.100 1 2 J 620 D 30 J 330 U 330 U 330 U 340 U 190 J 22 J 
Be000(k1fluoranthene 21.000 091 J 340 J. D 330 U 330 U 330 U 330 U 340 U 150 J 330 U 
Bendomjanthracene 2.100 041 J 5 500 0 22 J 330 U 330 U 330 U 340 U 120 J 19 J 
Chrysene 210.000 13 J 120005 30 J 330 U 330 U 14 J 340 U 240 J 25 J 
Benzom)pyrene 210 125.000 07 J 1,700 D 26 J 330 U 330 U 330 U 340 U 150 J 330 U 
Indenopl .2.3-cchpyrene 2.100 11 	J 230 J, D 330 U 330 U 330 U 330 U 340 U 170 J 330 U 
Dibenzr4.1eanthracene 210 039 J 240 J. D 330 U 330 U 330 U 330 U 340 U 38 J 330 U 
Benzoprh hperylene 1 4 J 870 D 34 J 330 U 330 U 330 U 340 U 190 J 33 J 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Sc eening Levels T4S1SB-77 T451513-78 T4S1SB-79 T4S1SB-80 T4S1SB-81 T4S1MW-25 T4S1MW-25 T4S1MW-25 
T4S1SB-77-1-1 

0.5 - 1 
8/30/2005 

T4S1SB-78-1-1 

0.5 - 1.5 
8/30/2005 

T4S1SB-79-3-1 

2.5 - 3.5 
8/30/2005 

T4S1SB-80-3-1 

2.5 - 3.5 
8/30/2005 

T4S1SB-81-3-1 

2.5 - 3.5 
8/30/2005 

T4S1MW-25-7.5-1 

7.5 - 10 
9/8/2005 

T4S1MW-25-17.5-1 

17.5 - 18.5 
9/8/2005 

T4S1MW-25-18.5-1 

18.5 - 20 
9/8/2005 

PAHs (pg/kg) 
Naphthalene 190 000 10 000 330 U 330 U 1 3 J 084 J 160 U 159 U 

2-Methylnaphthale0e 330 U 330 U 058 J 5 U 
Acenaphthylene 330 U 330 U 5 U 5 U 1 160 U 159 U 

Acenaphthene 29 000 000 20 000 046 J 5 U 1 160 U 159 U 
Fluorene 26 000 000 30 000 057 J 5 U 1 1 159 U 

Dibenzofuran 3 100 000 2 330 U 2 022 J 5 U 

Phenanthrene 14 J 330 11 5 U 5 U 2 1 493 J, 
Anthracene 100.000,000 330 U 330 U 092 J 5 U 5 U 6 86 I D 160 U 159 U 

Fluoranthene 22.000.000 19 J 18 J 044 J 033 J 160 U 872 ID 
Pyrene 29.000.000 330 U 17 J 04 J 5 U 37 5 D 160 U 128 J. D 
BenzorbdInoranthene 2,100 330 U 330 U 58 054 J 5 U 108 J, D 160 U 159 U 

SendoMfluoranthene 21,000 330 U 330 U 5 U 5 U 131 J, D 160 U 502 J. 0 
Benzmajanthracene 2.100 330 U 330 U 55 027 J 5 U 1790 160 U 586 J. D 

Chrysene 210.000 330 U 330 U 5 U 5 U 151 D 160 U 674 J, 
Benzorawyrene 210 125 000 330 U 330 U 66 026 J 5 U 143 J. 0 160 U 575 J. D 

Indeno(1,2.3-cchpyrene 2,100 330 U 330 U 62 028 J 545 J. D 160 U 159 U 
Dibenzra.h)anthracene 210 330 U 330 U 1 1 	J 5 U 146 U 160 U 159 U 

Bendorg,hhperylene 330 U 330 U 0 31 J 556 J. D 160 U 15.9 U 

Please refer to notes at end of table 
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TABLE 7B 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Preliminary Sc malting Levels A0072-S1 A0072-S1 A0072-S2 A0072-S2 A0072-S3 A0072-S3 T4S1S-8 T4S1S-9 T4S1S-10 T4S1S-14 T4S1S-14B T4S1MW16 
Sample ID: A0072-S1-0.5 A0072-S1-1.5 A0072-S2-0.5 A0072-S2-1.5 A0072-S3-0.5 A0072-S3-1.5 T4S1S-8-1 T4S1 S-9-1 T4S1S-10-1 T4S1S-14 T4S1S-14B MW16-0.5-1 

Sample Inteml: PRG SLV 0.5 - 1.5 0.5 - 1.5 1.5 - 2.5 0.5 - 1.5 1.5 - 2.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 1 0.5 - 1 
Date Sampled: 3/8/2004 3/8/2004 3/8/2004 3/8/2004 3/8/2004 3/8/2004 8/27/2004 8/27/2004 8/27/2004 3/22/2005 9/8/2005 3/29/2004 

PAHs IpyikW 

-
 -
 

°  "2  7' 0  

N Itilli den, 
zblethylnaphthalene 

190.000 10.000 13 J 
11 	J 

48 U 
48 U 

034 J 
48 U 

65 
2 1 J 

19 
59 

1400 
69 D 

141 U 

Acenaphthylene 20 J 48 U 025 J 6 10 26 0 14 1 U 
Acenaphthene 29,000.000 20.000 066 J 48 U 48 U 07 J 2 1 J 1,000 D 274 0 060 J 
Fluorene 26.000.000 30000 1 7 J 48 U 48 U 11 	J 1 9 J 380 D 125 J. D 056 J 
Dibenzofuran 3,100.000 2 079 J 48 U 48 U 088 J 1 5 J 200 1 0 347 U 
Phenonthrene 66 11 	J 025 J 14 52 6.400 D 183 0 95 
Anthry sip, 100000.000 29 J 075 J 033 J 56 13 1100 D 309 D 32 J 
Fluor s illisi is 22,000.000 79 

- 098 J 044 J 38 270 180000 4830 30 
Pyrene 29,000.000 091 J 055 J 54 380 16.000 0 437 0 41 
Bendog9fluoranthene 2.100 37 J 48 U 042 J 40 200 17,000 D 476 0 26 
Benzo(k)fluoranthene 21.000 0 18 J 040 J 37 170 12,000 D 438 D 
Benzo(a)nthracene 2.100 42 J 48 U 021 J 26 180 10.000 D 315 D 17 
Chrysene 210.000 63 021 J 041 J 36 250 13.000 D 388 D 25 
Benzo(a;pyrene 210 125.000 45 J 023 J 0 19 J 55 270 10000 0 455 0 37 
Indeno(1.2.3-ctpyrene 2,100 37 J 48 U 028 J 63 240 15000 D 209 0 
Dibenz(a.hpnthracene 210 044 J 48 U 4 8 U 79 35 2,900 D 769 D 
Benzoo,h0perylene 4 9 J 021 J 049 J 79 270 13.000 0 210 D 

Sample Location: 
Sample ID: 

Sample IntorvI 
Date Sampled: 

Preliminary Sc malting Levels T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-26A T4S1S-26B T4S1S-26C T4S1S-26D T4S1S-27 T4S1S-27A T4S1S-27B 

PRG SLV 
T4S1S-23 

oi 
911212005 

T4S1S-24 

0 - 1 
911212005 

T4S1S-25 

- 
9/12/2005 

T4S1S-26 

- 
9/13/2005 

T4S1S-26A 

0 - 1 
9/13/2005 

T4S1S-26B 

0-1 
9/13/2005 

T4S1S-26C 

0.1 
9/13/2005 

T4S1S-26D 

0 - 1 
9/13/2005 

14S1S-27 

- 
9/13/2005 

T4S1S-27A 

0 - 1 
9/13/2005 

T4S1S-27B 

- 
9/13/2005 

PAHs (pg/kg) 
Naphthalene 190.000 10000 142 U 143 U 158 U 303 J. D 136 U 555 J. 0 139 U 832 D 692 0 269 D 136 U 

2-Methylnaphth4lene 
Acenaphthylene 474 J. D 143 U 168 U 367 J. D 136 U 488 D 139 U 108 D 187 J. 0 114 D 136 U 

Acenaphthene 29,000.000 20.000 142 U 143 U 108 U 701 U 136 U 271 D 139 U 773 U 974 0 375 D 669 J. D 
Fluorene 26.000.000 30.000 142 U 143 U 168 U 70 1 U 136 U 287 D 139 U 773 U 480 J. D 207 D 751 J. D 

Dibendofuran 3.100,000 2 

Phenanthrene 10 9 J. D 965 J. D 377 D 234 D 232 D 361 D 254 0 443 D 376 0 1,680 ID 141 D 
Anthracene 100000.000 176 D 143 U 651 J D 570 J, D 340 J. 0 206 D 363 J, D 996 D 935 D 471 D 197 D 

Fluoranthene 22,000.000 289 D 265 0 104 D 962 D 876 D 7,990 D 954 D 1.640 0 986 D 4,650 D 511 0 
Pyrene 29.000.000 2230 195 D 751 D 883 D 8360  7.220 D 867 D 17500 722 D 34400 402 D 
Benzo(b)fluoranthene 2.100 596 D 21 3 0 102 D 874 D 894 D 2,270 0 94.0 D 1.500 0 916 D 3,690 D 485 0 

Benzo(k)flooranthene 21,000 379 D 172 D 588 D 597 D 848 ID 2070. 	D 902 ID 1.300 0 583 ID 3.240 0 409 0 
Bendo(a)anthracene 2.100 308 0 15 1 D 623 D 581 0 625 0 2380 D 680 D 1.110 D 597 D 2090 D 320 D 

Chrysene 210.000 77 4 0 179 D 707 D 898 0 792 0 4,170 D 873 D 1.590 D 705 D 3.590 D 393 0 
Benzo(ag0rene 210 125.000 48 1 0 209 D 89 1 D 776 0 924 D 1,460 D 974 D 1,830 D 786 D 3.560 D 445 D 

Indeno(1.2.3-ccbpyrene 2.100 464 D 154 D 628 D 514 D 554 D 433 D 548 D 790 D 581 D 2.280 D 181 D 
Dibenzo.hjanthracene 210 149 D 479 J, 0 205 D 151 D 179 D 160 D 177 D 183 D 194 D 795 D 642 D 

Benzo(g.h.gperylene 5090 175 0 7020 6110 6140 3580 6010 926 0 6550 25600 181 D 

Please refer to notes at end of table 
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TABLE 7B 
SOIL CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample IntervI 
Date Sampled: 

Preliminary Sc eening Levels T4S1S-27C T4S1S-27D T4S1S-28 T4S1S-28A T4S1S-28B T4S1S-28C T4S1S-28D T4S1 S-29 T4S1S-30 T4S1S-30A T4S1S-30C T4S1S-300 

PRG SLy 
T4S1S-27C 
0-1 
9/13/2005 

T4S1S-27D 
- 

9/13/2005 

T4S1S-28 
- 

9/13/2005 

T4S1S-28A 
- 

9/13/2005 

T4S1S-28B 
- 

9/13/2005 

T4S1S-28C 
• 

9/13/2005 

T4S1S-28D 
0-1 
9/13/2005 

T4S1 S-29 
- 

9/13/2005 

T4S1S-30 
- 

9/13/2005 

T4S1S-30A 
- 

9/13/2005 

T4S1S-30C 
- 

9/13/2005 

T4S1S-300 
- 

9/13/2005 
PAHs Igyikyt 
N etilli ,1,11, 190.000 10.000 547 U 545 U 28 3 J, D 107 0 552 U 138 U 684 U 388 ID 395 J, D 344 U 332 J. D 6 480 D 
9-Muthyloaphthalene 
Acenaphthylene 54.7 U 54.5 U 67.6 U 182 J, D 002 U 13 8 1U 684 U 176 D 692 U 344 U 002 U 347 U 
Acenaphthene 29,000.000 20000 54.7 U 54.5 U 151 D 843 0 992 U 138 U 684 U 164 J, D 183 D 295 J, D 171 0 1,180 0 
Fluorene 26.000.000 30600 547 U 545 U 114 0 8290 552 U 138 U 684 U 116 JO 7290 105 JO 7030 12400 
Dibenzofuran 3,100.000 2 
Pherumthmne 285 J. D 350 J O 10400 u300 0 298 J D 224 D 137 0 17100 972 D 1.630 D 873 D 1.830 D 
Anthr u 9119 100,000.000 547 U 545 U 166 D 717 D 552 U 138 U 248 J, D 314 D 173 D 251 J, D 162 D 520 U 
Fluor.910m)19 22,000.000 881 D 1130 23900 113000 935 D 801 D 4000 57800 26500 43400 2,110 D 139 J. D 
Pyrene 29,000.000 942 D 105 D 1.640 D 8.280 D 857 D 631 D 379 D 5490 D 1.870 D 3.610 0 1,770 0 147 D 
Benzo(b)fluoranthene 2.100 91 0 D 107 D 2020. 	D 6010 ID 877 0 854 D 378 0 4440 ID 2,500 D 3,560 D 1,690 0 7.49 J. D 
Benzo(kjfluoranthene 21.000 886 D 101 D 1.230 0 7,260 0 807 D 640 0 331 0 3.660 0 1.270 D 3.240 D 1620 D 534 J. D 
Benzomtanthracene 2.100 629 D 744 D 1.390 D 6580 0 61 6 D 484 D 263 D 3,610 D 1.590 D 2,810 D 1.500 D 164 D 
Chrysene 210.000 832 D 987 0 1.650 D 8.190 D 834 D 640 D 357 D 4.510 D 1.850 D 3600 D 1.720 D 243 D 
Benzo(a)pyrene 210 125.000 104 0 110 ID 1,660 D 7,790 D 85 1 0 745 D 376 D 4.920 D 1680 0 3610 0 1.840 0 808 J, D 
Indeno(1.2.3-cdtpyrene 2100 606 0 61 4 D 1.130 D 4460 0 49 1 J. D 305 0 247 D 3.500 0 1.220 D 1950. 	0 950 0 139 U 
DibenHa.htanthracene 210 182 J. D 204 J. D 394 D 1,530 D 167 J, D 109 J. 0 733 D 1660 D x27 D 662 D 322 D 139 U 
Benzoo,httperylene 7440 6830 12400 4.770 D 5630 3050 2900 4.160 D 12800 21600 9970 139 U 

Notes: 
1 Only detected compounds are reported in the table The complete 91)I,I9 list is presented in the S wiplitig and Analysis Plan (Am, ul %) of the RI Work Plan (Hart Crowser 2004;a 

2 PAHs = Polynuclear Aromatic Hydrocarbons by EPA Method 8270C )8.1.1) 
3 pg/kg = Micrograms per kilogram 

4 PRG = EPA Region 9 Preliminary Remediation Goal (PRG) for Industrial Soil (October 2004) 

5 -- = No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (MDL1 
7 U The compound was analyzed for but was not detected at or above the MRL/MDL 

8 D = Dilution 
9 Shaded values indicate that the detected concentration exceeds the PRG 

10 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation 

For example T4515 B-46-1-1 = soil boring (5B) number 46. collected 1 foot below the ground surface, primary sample (1) T4515-6 = surface soil -4r-wk. number 6 
11 SLV = Oregon Department of Environmental Quality Level II Screening Level Values (SLVs) for Terrestrial Receptors (lowest available value') 

12 Boxed values indicate that the detected concentration exceeds the SLV (only samples from 0 to 3 feet were screened against the SLV). 
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TABLE 8A 
SOIL CHEMISTRY RESULTS: SEMI-VOLATILE ORGANIC COMPOUNDS (EXCEPT PAHs) - OUI 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Sc eening Levels T4S1SB-14 T4S1SB-15 T4S1SB-16 T4S1SB-42 

PRG SLV 
T4S1SB-14-1-1 
1-2 
8/2412004 

T4S1SB-15-1-1 
1 - 2 
9/3/2004 

T4S1SB-16-1-1 
0.5 - 1.5 
9/3/2004 

T4S1SB-42-1-1 
0.5 - 1.5 
9/3/2004 

SVOCs (pg/kg) 

Phenol 100.000.000 30,000 330 U 330 U 330 U 330 U 
Di-n-butyl Phlh )1)19 62 	l 450 330 U 330 U 330 U 330 U 
Bis(2-ethylhe,l) Phrhalate 4.500 330 U 330 U 330 U 330 U 

Sample Location: 
Sample ID: 

Preliminary Sc eening Levels T4S1S-5 T4S1S-6 T4S1S-7 T4S1S-11 
T4S1S-5 T4S1S-6 T4S1S-7 T4S1S-11 

Sample Inteevel PRG SLy 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 
Date Sampled: 3/2212005 3/22/2005 3/22/2005 3/22/2005 

SVOCs (pg/ky) 
Phenol 100 000 000 30,000 330 U 24 J 50 J 50 J 

Di n butyl Phthalate 62 000 000 450 19 J 65 J 71 J 71 J 
Bis(2 ethylhexyl) Phthalate 120 000 4 500 60 J 400 720 720 

Notes: 

1 Only detected compounds are reposed in the table The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Dowser 20044) 
2 SVOCs = Semi Volatile Organic Compounds by EPA Method 8270C 
3 pg/kg = Micrograms per kilogram 
4 PRG = EPA Region 9 Preliminary Rernediation Goal (PRG) for Industrial Soil (October 20041 
5 - = No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (MDL) 
7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
8 Sample ID nomenclature is per the following type of sample sample number depth in feet designation 

For example T4S1SB -46 1 1 = soil boring (SB) number 46 collected 1 foot below the ground surface primary sample/li T4S1S 6 = surface soil sample number 6 
9 SLV = Oregon Department of Environmental Duality Level II Screening Level Values (SLVsj for Terrestrial Receptors (lowest available value) 
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TABLE 88 
SOIL CHEMISTRY RESULTS: SEMI-VOLATILE ORGANIC COMPOUNDS (EXCEPT PAHs) - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Preliminary Sc eening Levels T4S1SB-70 T4S1SB-71 T4S1SB-72 T4S1SB-73 T4S1SB-74 T4S1SB-75 T4S1SB-76 T4S1SB-77 T4S1SB-78 

Sample ID: T4S1SB-70-1 -1 T4S1SB-71-1-1 T4S1SB-72-1-1 T4S1SB-73-1-1 T4S1SB -74-1-1 T4S1SB-75-1-1 T4S1SB-76-1-1 T4S1SB-77-1 -1 T4S1SB-78-1-1 

Sample Interval: PRG SLV 1 - - -2 0.5 - 1.5 1 - - -2 0.5 - 1 0.5 - 1.5 

Date Sampled: 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/30/2005 8/30/2005 

SVOCs (pg/kg) 

Phenol 100.000.000 30.000 330 U 330 U 330 U 330 U 340 U 330 U 330 U 330 U 330 U 
Di-n-butyl Phth rl rt9 62 	t 450 330 U 330 U 330 U 330 U 340 U 330 U 330 U 330 U 330 U 
Bis(2-ethylhe(zIt Phthalate 1 4.500 330 U 47 J 330 U 330 U 340 U 330 U 330 U 330 U 330 U 

Sample Location: 

Sample ID: 

Sample Interval: 

Date Sampled: 

Preliminary Sc eening Levels T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-27 T4S1S-28 T4S1 S-29 T4S1S-30 

T4S1S-23 

9/12/2005 

T4S1S-24 

9/12/2005 

T4S1S-25 

9/12/2005 

T4S1S-26 

0 - 1 

9/13/2005 

T4S1S-27 

0 - 1 

9/13/2005 

T4S1S-28 

0 - 1 

9/13/2005 

T4S1 S-29 

0 - 1 

9/13/2005 

T4S1S-30 

0 - 1 

9/13/2005 

SVOCs (pg/kg) 

Phenol 100.000.000 30 000 

DiA butyl Phthalate 62.000.000 450 142 U 144 U 159 U 279 U 270 U 272 U 548 U 277 U 
Bis(2 ethylhexyl) Phthalate 120.000 4 500 142 U 14 	U 176 0 279 U 270 U 272 U 548 U 277 U 

Notes: 

1 	Only detected compounds are reported in the table 	The complete an lyte list is presen ed i 	the Sampling and An lysis Plan (Appendix Ar of the F2I Work Plan (Hart Crowser 2004a 
2 	SVOCs = Semi Volatile Organic Compounds by EPA Method 8270C 
3 	pg/kg = Micrograms per kilogram 
4 	PRG = EPA Region 9 Preliminary Remediation Goal (PRG) for Industrial Soil (October 2004) 
5 	= No screening level available or not analyzed 
6 	J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (MDL) 
7 	U = The compound was analyzed for but was not detected at or above the MRL/MDL 
8 	Sample ID nomenclature is per the r^118, ing type of sample sample number depth in feet designation 

For example T4S1SB 46 1 1 = s-il Iriii 	(SB) number 46 collected 1 foot below the ground surface primary sample (1) T4S1S 6 = surface soil sample number 6 
9 	SLV = Oregon Department of Envirr lir Nitta! Quality Level II Screening Level Values (SLVs) for Terrestrial Receptors (lowest available value) 
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TABLE 9A 
SOIL CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Sample brterval 
Date Sampled: 

Preliminary Screening Levels T4S1SB.14 T4S1SB.15 T4S1SB.16 T4S1SB.17 T4S1SB.18 T4S1SB.21 T4S1SB.22 T4S1SB.22 T4S1SB.23 

PRG SLy 

T4S1SB.14.5-1 

5.7 
124/2004 

T4S1SB.15-3.1 

3 . 3.5 
91312004 

T4S1SB.16.3.1 

2.5 . 3.5 
13/2004 

T4S1SB.17.1.1 

1.2 
9172004 

T4S1SB.18.1.1 

1 . 1.5 
912/2004 

T4S1SB.21.13.1 

12.5 . 14 
9/2/2004 

T4S1SB.22.13.1 

12.5 . 14 
912/2004 

T4S1SB.22.17.1 

16.5 . 17 
922004 

T4S1SB.23.13.1 

12.5 . 14 
12/2004 

VOCs (pgAg) 
Acetone 54,000.00C '.250.000 

Carbon Disulfide 720,000 

Dichloromethane (Methylene Chloride 21,000 730,000 
2 Butanone (MEK '10.000.0(C 200.000.00C 

Chbroform 470 1,875.000 

Carbon Tetrachloride 550 1.000.000 
Benzene 1.400 3.300.000 

Trichloroethene 0- CE) 110 40.000 

Toluene 520,030 203,000 
Tetrachloroethene (PCE 1.300 10.000 

ChbrobenzerP 530.000 40.000 

EthylbenzenE 400.000 
m.p Xylenes 420,000 

7
 

7
 

'Ln  

7
 

7
 

7
 

7
 

‘L'n'  

7
 

7
 

o Xylene 420,000 1,000 

Isopropylbenzenf 2,000,00C 
n Propylbenzene 240.000 

1.2.3 Trichlorobenzenf 
1.3.5-Trimethylbenzerr 70.000 

1.2.4 Trimethytenzenr 220.000 

sec-Butylbenzene 220,000 
4 Isopropykoluene 

1.4 Dichlorobenzene 7.900 20.000 

n Butylbenzenf 240.000 
Hexachlorobutadierf 220,000 

Naphthalene 190.000 10.000 

Sample Location: Preliminary Screening Levels T4S1SB.24 T4S1SB.31 T4S1SB.32 T4S1SB.33 T4S1SB.42 T4S1SB-82 T4S1SB.83 T4S1SB.84 

Sample ID: T4S1SB.24.13.1 T4S1SB.31.3.1 T4S1SB.32.3.1 T4S1SB.33.2.1 T4S1SB.42.5-1 74515B-82.3.1 T4515B.83.3.1 T451513.84.13.1 

Sample Interval: PRG SLV 12 . 13 3.35  3 . 3.5 1.5 . 2 5 . 6 3.35  3 . 3.5 12 . 13.5 
Date Sampled: 1212004 112004 9/12004 9/32004 112004 9/12004 11/2004 9/8/2004 

VOCs (pg/kg) 

-1
7

,
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
 

Acetone 54.000.00C 1.250.000 

Carbon Disulfide 720,000 
Dichloromethane (Methylene Chloride 21,000 730,000 

2 Butanone (MEK 110,000,00C 200,030.00C 

Chlorofomr 470 1.875.000 
Carbon Tetrachloride 550 1.000.000 

Benzene 1.400 3,300.000 

Trichbroethene 0- CE) 110 40.000 
Toluene 520,000 200,000 

Tetrachloroethere (PCE 1.300 10.000 
Chbrobenzene 530.000 40.000 

Ethylbenzeny 400.000 

rn.p Xylenes 420.000 

7
 

7
 

7
 

7(1 

7
 

7
 

7
 

7
 

cct'  

o Xylene 420.000 1.000 

Isopropylberzery 2,000,00C 

n Propylbenzene 240,030 
1.2.3.Trichlorobenzen€ 

1.3.5 Trimethylbenzenr 70,000 

1.2.4•Trimethylben2enr 220.000 
sec Butylbenzene 220.000 

4 Isopropykoluene 

1.4 Dichbrobenzere 7.9.00 20.000 
n Butylbenzenf 240.000 

Hexachlorobutadierf 220.000 

Naphthalene 190.000 10.200 

Notes: 
1 Only detected compounds ar. r. 1 lied in th table The comp!. I. 	 I 

	
led in the 	 Di the RI 

	
I Inn (Hart Crowser. 2004a 

2 VOCs = Volatile Organic Compounos by EPA Method 8260B 
3 pg/kg = Micrograms per kilogram 

4 PRG = EPA Region 9 PreNminary Remediation Goal (PRG) for Industrial Sol (October 2004 

5 	 = No screenilg level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting Nmit (MRL) but greater than or equal to the method detection limit (MDI 

7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 

8 Sample ID nomenclature is per the following type of sample sample numbendepth in feet designation 
For example T4S1SB 46 1 1 = soil borilg (SB) number 46. collected 1 foot below the ground surface. primary sample (1) T481S 6 = surface soN sample number 

9 SLV = Oregon Department of Environmental QuaNty Level II Screening Level Values (SLOs) for Terrestrial Receptors (lowest available valur 
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TABLE 98 
SOIL CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 

Sample ID: 

Sample Interval: 
Data Sampled: 

Preliminary Screening Levels T4S1SB.51 T4S1SB•53 T4S1SB.55 T4S1SB•58 T4S1SB.67 T4S1SB.70 T4S1SB.71 T4S1S13.72 T4S1SB.73 T4S1SB.74 

PRO SLy 
T4S1SB.51.2.5-1 

2 . 2.5 
8/27/2004 

T4S1SB•53.1.1 

0.5 . 1 
13/2712004 

T451513.55.1.1 

1 . 2 
8/31/2004 

T4S1SB•58.1.1 

1 . 2 
8/31/2004 

T4S1SB.67.18.1 

18 . 19 
9/8/2004 

T4S1SB.70.1.1 

1 . 2 
826/2004 

T4S1SB.71.1.1 

1 . 2 
8/26/2004 

T4S1S13.72.1.1 

1 • 2 
8/26/2004 

T4S1SB.73.1.1 

0.5 • 1.5 
8/26/2004 

T4S1SB.74.1.1 

1 . 2 
8126/2004 

VOCs (pg/kg) 

Acetone 54,000.001 '.250.000 250 

Carbon Disulfide 720.000 27 U 
Dichbromethane (Methylene Chloride 21.000 730.000 87 
2 Butanone (MEK' '10,000.001 200,000.001 110 U 

Chloroform 470 1.875,030 27 U 
Carbon Tetrachloride 550 1.000.000 27 U 

Benzene 1.400 3.300.000 130 

Trichlorpethene 0- CE) 110 40.300 27 U 
Toluene 520,000 200.000 58 
Tetrachlorpethene(PCE: 1,330 10.000 48 J 

Chlorobenze, 530,030 40.000 27 U 
Ethylbenzene 400.000 790 

m.p Xylenes 420.000 

7
 

7
 

7
 560 

7
 

7
 

'Ln  7
 

L2'  7
 

■'g
  

7
 

o Xylene 420,000 1.000 25 

Isopropylbenzene 2.000.001 

n-Propy/be//vne 240,000 
1.2.3 Trichbrobenzene 0 037 U 

1.3.5 Trimethylberveni 70.000 13 

1.2.4-1Umethy/be//v/r 220.000 25 
sec Butelbenzene 220,000 

4 Isopropykoluene 

1.4 Dichlorobenzene 7,900 20.000 
n Butylbenzenc 240.000 

Hexachlorobutadient 220.000 

Naphthalene 190.000 10.000 

Sample Location: Prelkninary Screening Levels T4S1SB.75 T4S1SB.76 T4S1SB.77 T4S1SB.78 T4S1SB.79 T4S1SB-80 T4S1SB.81 A0072.S1 A0072.S3 T4S1S.23D 
Sample ID: T4S1SB•75-1.1 T4S1SB.76.1.1 T4S1SB.77.3.1 T4S1SB.78.3.1 T4S1SB.79.3.1 T4S1SB-80.3.1 T4S1SB.81.3.1 A0072.51.1.5 A0072.53.1.5 T4S1S•23D 

Sample Interval: PRO MV 1.2 1.5 . 3 2.5 • 3 2.5 • 3.5 2.5 . 3.5 2.5 . 3.5 1.5 . 2.5 1.5 . 2.5 0. 1  
Date Sampled: 8)26/2004 38225 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 31812004 3/8/2004 9/152005 

VOCs (pg/kg) 

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
 

2 2 2 2 2 2 2 2 2 ̀c
 
c̀
 
•
  

,̀ 

54,030.000 1.250,030 2,650 U 

t ,r!. /n Disulide 720.000 1.060 U 
Ci-hbromethane (Methylene Chloride 21,000 730,000 529 U. D 

2 Butanone (MEK, '10.000.000 200.000.001 1.060 U 

Chbrotorm 470 1.875,000 106 U 
("190011 Tetrachloride 550 1,000,000 106 U 

1.400 3.300,030 106 U 

I ri.././proethene 0 - CE) 110 40.000 1058 

I oluene 520.000 200,000 106 U 

Tetrachlorpethene (PCE 1,300 10.000 1058 

Chbrobenzene 530.000 40.000 106 U 
Ethyl), r 	.. r: 400,000 106 U 

420,030 

7
 

7
 

7
 

7
 

7
 

7
 

7
 

7
 212 8.5 

0 Xyli r: 420.000 1.000 106 U 
Isopropylbenzene 2,000.001 2128 

n Propylbennne 240.000 106 U 
1.2.3-Trichlorobenzenc 836 J. D 

1.3,5-Tr/meth/ben/en 70,000 106 U 

1.2,4 Trimethylbenzen 220,030 106 U 
sec Butylbenzene 220.000 222 J. D 

4 Isopropykoluene 21 2 J. D 

1.4 Dichlorobenzene 7.900 20.000 106 U 
n ButylbenzenE 240.000 434 J. D 

Hexachlorobutadiene 220,000 226 J. D 

Naphthalene 190.030 70.000 212 U 

Notes: 
1 Only detected compounds are reported in th table The complet analyte list is prese red in the Sampling and Analysis Plan (Appe die A)of the RI Work Plan (Hart Crowser. 2004a 

2 VOCs = Volatile Organic Compounds by EPA Method 82605 

3 pg/kg = Micrograms per kilogram 
4 PRG = EPA RegiOr 9 PreNminary Remediation Goal (PRO)for Industrial Sol (October 2004 

5 - = No screerrbg level available or not ana)yzed 

6 J The result is an estimated concentration that is less than the method reporting Nmit (MRL) but greater than of equal to the method detection knit (MDI 
7 U = The compound was analyzed tor but was not detected at or above the MRL/MDI 

Sample ID nomenclature is per the tolloveing type of sample sample number depth in feet designation 
For example T45155 46 , 1 1 = sod boring (5 5/ number 46. collected 1 foot below the ground surface. primary sample (1/ T4515 6 = sudace soil sample number 

9 SLO = Oregon Department of Environmental QuaNty Level II Screening Level Values (SLVs) tor Terrestrial Receptors (lowest available valuf 
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TABLE 10A 
SOIL CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Sc eening Levels T4S1S-1 T4S1S-2 T4S1S-3 T4S1S-4 T4S1S-5 T4S1S-6 T4S1S-7 T4S1S-11 T4S1S-12 T4S1S-13 T4S1S-31 

PRG SLy 
T4S1S-1 
0 • 0.5 
9/13/2004 

T4S1S-2 
0 - 0.5 
9/13/2004 

T4S1S•3 
0 - 0.5 
9/13/2004 

T4S1S-4 
0 • 0.5 
9/13/2004 

T4S1S•5 
0 - 0.5 
9/13/2004 

T4S1S•6 
0 - 0.5 
9/13/2004 

T4S1S-7 
0 • 0.5 
9/13/2004 

T4S1S-11 
0 - 0.5 
9/13/2004 

T4S1S-12 
0 - 0.5 
9/13/2004 

T4S1S-13 
0 - 0.5 
9/13/2004 

T4S1S-31 
0.5 - 2 
7/10/2007 

PCBs (rng/kg) 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

074 
074 

07 038 
020 

069 
042 

056 
053 P 

0 
0 

014 J 
067 U 

0096 
010 

0062 J 
0 0R0 

010 
017 

0 055 J 
n 013 J 

011 
013 

008 
017 P 

0 
0 

035 U 
035 U 

Sample Location: 
Sample ID: 

Preliminary Sc eening Levels T4S1SB-17 T4S1SB-18 T4S1SB-19 T4S1SB-20 T4S1SB-21 T4S1SB-22 T4S1SB-22 
T4S1SB-17-1-1 T4S1SB-18-1-1 T4S1SB-19-9-1 T4S1SB-20-9-1 T4S1SB-21-13-1 T4S1SB•22-13-1 T4S1SB-22-17-1 

Sample Interval: PRG SLV 1 • 2 1 - 1.5 8.5 - 10 8.5 - 10 12.5 • 14 12.5 - 14 16.5 - 17 
Date Sampled: 9/7/2004 9/2/2004 9/3/2004 9/3/2004 9/2/2004 9/2/2004 9/2/2004 

PCBs (mg/kg) 
Aroclor 1254 074 07 0 067 U 0 037 U 0 036 U 0 036 U 0 045 U 004 U 0 089 Ui 
Aroclor 1260 0 067 U 0 037 U 0 036 U 0 036 U 0 045 U 004 U 
Aroclor 1262 0 037 U 0 045 U 004 U 
Aroclor 1268 0 037 U 0 045 U 004 U 

Sample Location: 
Sample ID: 

Sample IntorI 
Date Sampled: 

Preliminary Sc eening Levels T4S1SB-23 T4S1SB•24 T4S1SB•33 T4S1SB-42 T4S1SB-45 T4S1S13-46 T4S1SB-47-1-1 

PRG SLV 
T4S1SB•23-13-1 
12.5 - 14 
9/2/2004 

T4S1SB•24-13-1 
12 - 13 
8/25/2004 

T4S1SB•33-0-1 
0.25 - 1 
9/3/2004 

T4S1SB-42-1-1 
0.5 - 1.5 
9/3/2004 

T4S1SB-45-1-1 
0.5 -2 
8/23/2004 

T4S1S13-46.1-1 
0.5 - 2 
8/23/2004 

T4S1SB-47-1-1 
0.5 - 2 
8/23/2004 

PCBs (mg/kg) 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

074 07 006 Ui 
006 Ui 

0 047 J 
003 J 

0 
0 

089 U 
089 U 

0 
0 

067 U 
067 U 

0 
0 

065 U 
065 U 

0 13 Ui 
0 10 Ui 

Notes: 
1 Only detected compounds are reported in the thble The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser, 2004a; 
2 PCBs = Polychlorinated BiphenyG by EPA Method 8082 
3 rng/kg = Milligrams per kilogram. 
4 PRG = EPA Region 9 Preliminary Remediation Goal (PRG) for Industrial Soil (October 2004) 
5 -- = No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL; but greater than or equal to the method detection limit (MDL; 
7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
8 P = The GC or HPLC confirmation criterion was exceeded The relative percent difference is greater than 40 percent between the two analyfical results 
9 i = The MRLIMDL was elevated due to a chromatographic interference 
10 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation 

For example T4S1SB-46-1-1 = soil boring (SB) number 46. collected 1 foot below the ground surface, primary sample (1) T4S1S-6 = surface soil sample number 6 
11 SLV = Oregon Department of Environmental Quality Level ll Screening Level Values (SLVs; for Terrestrial Receptors (lowest available value) 
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TABLE 10B 
SOIL CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS -OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: Preliminary Sc coning Levels T4S1S-8 T4515-9 T4515-10 T4S1S-14 T4S1SB-54 T431SB-67 T4S1MW16 
Sample ID: T4S1S-8•1 T4S1S-9-1 T4S1S-10.1 T4S1S-14 T4S1SB-54-1-1 T4S1SB-67-18-1 MW165-0.5.1 

Sample Interval: PRG SLV 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 1 18 - 19 0.5 - 1 
Date Sampled: 8/27/2004 8/27/2004 8/27/2004 9/13/2004 8/27/2004 9/8/2004 3/29/2004 

PCBs Imyrkg) 
Ar...1...r 	145 010 U 010 U 010 U 011 010 U 0 065 Ui 0010 U 
Aroulor 1260 074 0 10 U 0 023 J 0 10 U 0 12 0 045 J 0 065 U 0 022 
Aroclor 1262 
Aroclor 1268 

Sample Location: 

Sample ID: 

Sample lntereel 

Preliminary St coning Levels T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-27 T4S1S-28 T4S1S-29 T4S1S-30 

PRG SLV 
T4S1S-23 

0-1 

T4S1S-24 

- 

T4S1S-25 

0 - 1 

T4S1S-26 

- 

T4S1S-27 T4S1S-28 

0 - 1 

T4S1S-29 

0 - 1 

T4S1S-30 

• 

Date Sampled: 9/12/2005 9/12/2005 9/12/2005 9/13/2005 9/13/2005 9/13/2005 9/13/2005 9/13/2005 

PCBs (mg/kg) 

Aroclor 1254 074 07 0 0355 U 00355 U 0 0394 U 0 0516 U 0 0335 U 0 0335 U 0 0845 U 0 0343 U 

Aroclor 1260 0 0355 U 0 0359 U 0 0394 U 0 0344 U 0 0335 U 0 0335 U 0 0338 U 0 0343 U 

Aroclor 1262 

Aroclor 1268 

Notes: 
1. Only detected compounds are reported in the table. The complete analWe list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a) 
2 PCBs = Polychlorinated Biphenyls by EPA Method 8082 
3 rng/kg = Milligrams per kilogram 
4 PRG = EPA Region 9 Preliminary Rernediation Goal (PRG) for Industrial Soil (October 2004/ 
5 -- = No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting 	(MRL) but greater than or equal to the method detection 	(MDI4 
7 U = The compound was analyzed for but was not detected at or above the MRLIMDL 
8 i = The MRLIMDL was elevated due to a chromatographic interference 
9 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation 

For example TaS106-46-1-1 = soil boring (SB) number 46, collected 1 foot below the ground surface. primary sample (1) T4515-6 = surface soil sample number 6 
10 SLV = Oregon DepaOrnent of Environmental Quality Level II Screening Level Values (SLVsi for Terrestrial Receptors (lowest available value) 

8/13/2007 
	

Page 1 of 1 

KMB00008320 



TABLE 114 
SOIL CHEMISTRY RESULTS: PESTICIDES - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: Prelirninary Screening Levels T4S1SB-12 T4S1SB-19 T4S1SB-20 T4S1SB-21 T4S1SB-22 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-25 T4S1SB-26 T4S1SB-27 
Sample ID: T4S1SB-12-0-1 T4S1SB-19-0-1 T4S1SB-20-0-1 T4S1SB-21 -13-1 T4S1SB-22-13-1 T4S1SB-22-17-1 T4S1SB-23-13-1 T4S1SB-24-13-1 T4S1SB-25-1-1 T4S1SB-26-1-1 T4S1SB-27-1-1 

Sample IntorvI PRG SLV 0.5 - 1 0.5 - 1.5 0.5 - 1 12.5 - 14 12.5 - 14 16.5 - 17 12.5 - 14 12 - 13 0.5 - 1.5 • - 
Date Sampled: 9/312004 9/3/2004 9/3/2004 9/2/2004 9/212004 9/2/2004 912/2004 8/25/2004 8/25/2004 8125/2004 8/25/2004 

Pesticides (pg/kg) 
delta BHC _. 7

7
7
7

7
 5

 5
 a,
7
7
'2,

0_
m

7
  

Mt  Mt  lc
 Mt  Mt  Mt  Mt  O' 	

Mt 	
c=2

  
Heptachlor 380 15,000 
Aldrin 100 25 000 
gamma Chlordane 6 500 9 000 
Endosulfan I 3 700 000 20 000 
alpha Chlordane 6,500 9 000 
Dieldrin 110 300 

5
 

7
  

7
  

7
  

c‘c 

7
  

r.cr;  

7
  

7
  

c'tc, 

7
  

K7ct  

4 4' DDE 7 000 10 
Endrin 180 000 40 
4 4' DOD 10 000 
Endrin Aldehyde 
4 4' DDT 7,000 10 
Endrin Ketone 
Methoxychlor 3 100 000 500 000 

Sample Location: 
Sample ID: 

Sample Intemml: 
Date Sampled: 

Preliminary Screening Layels T4S1SB-28 T4S1SB-32 T4S1SB-48 T4S1SB-49 T4S1SB•50 T4S1SB-84 T4S1SB-89 T4S1SB-90 T4S1SB-90 

PRG SLV 
T4S1SB-28-1-1 

1-2 
8/25/2004 

T4S1SB -32-0-1 

0.5 - 1.5 
9/3/2004 

T4S1 SB-48-1-1 

0.5 - 2 
8/23/2004 

T4S1SB-49-1-1 

0.5 - 2 
8/23/2004 

T4S1SB•50-1 -1 

0.5 .2.5 
8/23/2004 

T4S1SB-84-13-1 

12 - 13.5 
9/8/2004 

T4S1SB-89 -0-1 

0.5 - 2.5 
9/7/2005 

74515B-90.0-1 

1-3 
9/7/2005 

T4S1SB -90-0-2 

1. 3  

9/7/2005 
Pesticides (pg/kg) 

7
7
7
7
7
7
7
7
7
7
7
7
7
7
  

Mt  Mr  Mr  Mt  Mt  Mt  Mt  Mt  Mt  Mt  

delta-BHC 100 U 100 U 100 U 
Heptachlor 380 15,000 100 U 100 U 100 U 
Aldrin 100 25.000 1 00 U 1 00 U 1 00 U 
gamma-Chlordane 6,500 9.000 0 418 J 1 00 U 1 00 U 
Endosulfan 1 3700000 20,000 1 00 U 1 00 U 1 00 U 
alpha-Chlordane 6.500 9,000 0 334 J 1 00 U 1 00 U 
Dieldrin 110 300 

7
  

c7tc 

7
  

co 

c'to 

7
  

c7tc 

c'tc, 0 353 J 200 U 200 U 
4 A . -ODE 7.000 10 1 29 J 200 U 200 U 
Endrin 180.000 40 200 U 200 U 200 U 
4.4/ODD 10.000 10 0 381 J 200 U 2 00 U 
Endrin Aldehyde 200 U. J 200 U. J 2 00 U 
4.4/DEIT 7,000 10 521 J 0 176 J 2 00 U 
Endrin Ketone 200 U, J 200 U. J 2 00 U 
Methoxychlor 3.100.000 200 U 200 U 2 00 U 

Sample Location: 
Sample ID: 

Sample Inteml: 
Date Sampled: 

Preliminary Screening Levels T4S1SB•92 T4S1SB-93 T4S1SB-94 T4S1SB•95 T4S1S-1 T4S1S-2 T4S1 S-3 T4S1S-4 

PRG SLV 
T4S1SB-92-0•1 
1 -3 
9/7/2005 

T4S1SB-93•0-1 
0.5 - 2.5 
9/7/2005 

T4S1SB-94-0•1 
1 -3 
9/7/2005 

T4S1SB•95-0•1 
0.5 - 2.5 
9/7/2005 

T4S1S-1 
0 - 0.5 
3/22/2005 

T4S1S-2 
0 - 0.5 
3/22/2005 

T4S1S-3 
0 - 0.5 
3/22/2005 

T4S1S-4 
0 - 0.5 
3/22/2005 

Pesticides (pg/kg) 
delta-BHC U 100 U 100 U 100 U 134 U 134 U 134 U 134 U 
Heptachlor 380 15.000 1 00 U 1 00 U 1 00 U 1 00 U 670 U 670 U 67 0 U 670 U 
Aldrin 100 25,000 1 00 U 1 00 U 1 00 U 1 00 U 670 U 670 U 670 U 670 U 
gamma -Chlordane 6,500 9.000 0 922 J 1 00 U 1 00 U 1 00 U 670 U 13. 	U 67 0 U 670 U 
Endosulfan I 3.700.000 20.000 1 00 U 1 00 U 1 00 U 1 00 U 670 U 670 U 670 U 670 U 
alpha-Chlordane 6.500 9,000 0 974 J 1 00 U 1 00 U 1 00 U 670 U 670 U 670 U 670 U 
Dieldrin 110 300 0 590 J 110 J 0 677 J 115 J 134 U 134 U 134 U 134 U 
4 .4 . -DDE 7,000 10 0 888 J 1 02 J 200 U 255 134 U 134 U 134 U 134 U 
Endrin 180.000 40 200 U 200 U 200 U 200 U 134 U 134 U 134 U 134 U 
4.4/DDD 10,000 10 0 660 J 200 U 200 U 200 U 134 U 134 U 134 U 134 U 
Endrin Aldehyde 200 U, J 200 U. J 0436 J 200 U J 134 U 134 U 134 U 134 U 
4.4/DDT 7.000 10 333 J 229 J 275 J 887 J 134 U 134 U 134 U 
Endrin Ketone 200 U, J 200 U, J 200 U. J 200 U, J 134 U 134 U 134 U 134 U 
Methoxychlor 3.100.000 500.000 200 U 200 U 200 U 200 U 134 U 134 U 134 U 134 U 

Notes: 
1 Only detected compounds are reported in the table The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a; 
2 Organochlorine Pesticides by EPA Method 8081A Organophosphorus Pesticides by EPA Method 8141A 
3 pg/kg = Micrograms per kilogram 
4 PRG = EPA Region 9 Preliminary Remediation Goal (PRG; for Industrial Soil (October 2004; 
5 -- = No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL; but greater than or equal to the method detection limit (MDL) 

7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
8 P = The GC or HPLC confirmation criterion was exceeded The relative percent difference is greater than 40 percent between the two analytical results 
9 i The MRL/MDL was elevated due to a chromatographic interference 
10 Sample ID nomenclature is per the following Npe of sample sample number depth in feet designation 

For example T4S1SB 46 1)1 = soil boring (SB; number 46 collected 1 foot below the ground surface primary sample (1; T4S1S 6 = surface soil sample number 6 
11 SLV = Oregon Department of Environmental Quality Level II Screening Level Values (SLVs; for Terrestrial Receptors (lowest available value; 
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TABLE 11B 
SOIL CHEMISTRY RESULTS: PESTICIDES -OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Screening Levels 14SISB-G1 T4S1SB-62 T4S1MW16 T4S1S-23 T4513-23A T4S1S-23B T4S1S-23C T4S1S-23D T4S1S-24 

PRG SLV 
T4SOSB•61-0-1 

0.5 - 2 
9/9/2004 

74515B-624-1 

0.5 - 1.5 
9/9/2004 

MW16-0.5-1 

0.5 - 1 
3/29/2004 

T4S1S-23 

- 
9/12/2005 

T4S1S-23A 

- 
9/12/2005 

T4S1S-23B 

- 
9/12/2005 

T4S1S-23C 

- 
9/12/2005 

T4S1S-23D 

- 
9/12/2005 

T4S1S-24 

- 
9/12/2005 

Pesticides (pg/kg) 
delta-BHC 1 0 U 06 U. D 722 U 144 U 193 U 149 U 

0
0
0
0
0
0
0
0
0
0
0

0
 p
 0

0
 

7
7
7
7
7
7
7
7
7
7
7
7
,
7
7
 

g
 	

E
 	

O
  

Heptachlor 380 15000 039 JP 06 U. D 722 U 1 44 U 1 43 U 1 44 U 
Heptachlor Epoxide 190 1 0 U 06 U. ID 722 U 1 44 U 1 43 U 1 44 U 
Aldrin 100 25000 1 0 U 06 U. D 722 U 1 44 U 1 43 U 1 44 U 
gamma-Chlordane 6.500 9.000 0 084 JP 06 U. ID 722 U 1 44 U 1 43 U 1 44 U 
Endosulfan 1 3.700.000 20.000 1 0 U 0 329 J. D 722 U 1 44 U 1 43 U 1 44 U 
alpha -Chlordane 6,500 9.000 1 0 U 06 U. D 722 U 1 44 U 1 43 U 1 44 U 
Dieldrin 110 300 

7
 1 0 U 13 U. D 722 U 1 44 U 1 43 U 1 44 U 

4.4 . -DIDE 7,000 10 0 092 JP 13 U. ID 722 U 1 44 U 1 43 U 144 U 
Endrin 180,000 40 10 U 13 U D 722 U 144 U 143 U 144 U 
4 A'-DDD 10,000 10 028 JP 13 U. D 722 U 1 44 U 1 43 U 1 44 U 
Endrin Aldehyde 1 0 U 13 U, D 722 U 1 44 U 1 43 U 1 44 U 
4.4'-DDT 7000 10 2 1 0 00 J. D 722 U 1 44 U. C 1 43 U. D 1 44 U 
Endrin Ketone 1 0 U 13 U, D 722 U 1 44 U 1 43 U 1 44 U 
Methoxychlor 500.000 099 JP 13 U. D 722 U 1 44 U. C 1 43 U 1 44 U 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Screening Levels 1-4515-24A T4S1S-24B 1-4515-24C 1-4515-24D T4S1S-25 1-4515-25A T4S1S-25B T4S1S-25C 1-4515-25D 

PRG SLV 
1-4515-24A 
0 • 1 
9/12/2005 

T4S1S-24B 
0 - 1 
9/12/2005 

1-4515-24C 
0 • 1 
9/12/2005 

1-4515-24D 
0 • 1 
9/12/2005 

T4S1S-25 
0 - 1 
9/12/2005 

1-4515-25A 
0 • 1 
9/12/2005 

T4S1S-25B 
0 • 1 
9/12/2005 

T4S1S-25C 
0 - 1 
9/12/2005 

1-4515-25D 
0 - 1 
9/12/2005 

Pesticides (pg/kg) 
delta-BHC 149 U 148 U 146 U 140 U 

0
0
0
0
0
0
0
0
0
0
0
0
 
O

D
 

7
7
7
7
7
7
7
7
7
7
7
7
,
7
7
  

O
O

O
O

O
O

O
"
'
  
"
  

149 U 35 U 142 U 139 U 
Heptachlor 380 19000 1 45 U 1 48 U 1 46 U 140 U 149 U 39 U 1 42 U 1 39 U 
Heptachlor Epoxide 190 1 45 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 
Aldrin 100 25.000 145 U 1 48 U 1 46 U 140 U 1 49 U 39 U 1 42 U 1 39 U 
gamma-Chlordane 6.500 9,000 1 45 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 142 U I 39 U 
Endosulfan 1 3 700.000 20.000 1 49 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 
dpli 1- C h I o r d a n e 6.500 9.000 I 45 U 1 48 U 1 46 U 1 40 U I 49 U 39 U 1 42 U 1 39 U 
Diellrin 110 300 1 45 U 1 48 U 1 46 U 1 40 1.1 1 49 1.1 39 U 1 42 U 1 39 U 
A A' DDE 7.000 10 145U 148U 146U 140U 149U 39 U 142U 139U 
Endrin 180.000 40 1 45 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 
4.4 .-IDDD 10.000 10 1 45 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 
Endrin Aldehyde 1 45 U 1 48 U 1 46 U 1 40 U 1 45 U 39 U 1 42 U 1 39 U 
4.4'-DDT 7.000 10 149U 1 48 U. C 1 46 U, C 140U 1 49 U. C 39 U. D 1 42 U. 0 139U 
Endrin Ketone 1 49 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 
Methoxychlor 3,100.000 500000 1 45 U 1 48 U 1 46 U 1 40 U 1 49 U 39 U 1 42 U 1 39 U 

Please refer to notes at end of table 
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TABLE 11B 
SOIL CHEMISTRY RESULTS: PESTICIDES - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample IntervI 
Date Sampled: 

Preliminary Screening Levels TASIS-2G T4S1S-26A T4S1S-26B T4S1S-26C T4S1S-26D T4S1S-27 T4S1S-27A T4S1S-27B T4S1S-27C T4S1S-27D 

PRG SLV 
T4S1S-26 
0-1 
9/13/2005 

T4S1S-26A 
- 

9/13/2005 

T4S1S-26B 
- 

9/13/2005 

T4S1S-26C 
- 

9/13/2005 

T4S1S-26D 
- 

9/13/2005 

T4S1S-27 
• 

9/13/2005 

T4S1S-27A 
.i 

9/13/2005 

T4S1S-27B 
0-1 
9/13/2005 

T4S1S-27C 
o.o 
9/13/2005 

T4S1S-27D 
. 

9/13/2005 

Pesticides (pg/kg) 
delta-BHC 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U. C 678 U 1 35 U 1 37 U 1 37 U 
Heptachlor 380 15000 1 04 U. 5/ 37 U 687 U 39 U 770 U 1 02 U. C 678 U 1 35 U 1 37 U I 37 U 
Heptachlor Epoxide 190 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U. C 678 U 1 35 U 1 37 U 1 37 U 
Aldrin 100 25000 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U, C 678 U 1 35 U 1 37 U 1 37 U 
gamma-Chlordane 6.500 9.000 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U. C 6 78 U 1 30 U 1 37 U I 37 U 
Endosulfan I 3.700.000 20.000 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U. C 6 78 U 1 30 U 1 37 U I 37 U 
alpha-Chlordane 6,500 9.000 1 04 U. D 37 U 687 U 39 U 770 U 1 02 U. C 678 U 1 30 U 1 37 U I 37 U 
Dieldrin 110 300 0 761 J. D 37 U 687 U 39 U 770 U 204 U. C 678 U 135 U 137 U 137 U 
4.4 .-DDE 7,000 10 022 D 37 U 687 U 39 U 770 U 1 83 J. D 678 U 1 35 U 1 37 U 1 37 U 
Endrin 180,000 0 209 U D 37 U 687 U 39 U 770 U 204 U. C 678 U 1 35 U 1 37 U 1 37 U 
4 4f-DDD 10,000 10 237 D 37 U 687 U 39 U 770 U 204 U C 678 U 1 30 U 0 873 J D 1 37 U 
Endrin Aldehyde 209 U, D 37 U 687 U 39 U 77 0 U 204 U, C 678 U 1 30 U 1 37 U 1 37 U 
4 qz-DDT 7.000 10 17 201D 37 U. C 687 U 11 	J. D 9 	D 366 D 678 U 1 35 U, D 1 37 U. D 1 37 U, D 
Endrin Ketone 209 U. D 37 U 6 87 U 39 U 770 U 204 U, C 678 U 1 35 U 1 37 U 1 37 U 
Methoxychlor 3.100.000 500.000 209 U. D 37 U 687 U 39 U 770 U 2 04 U. C 678 U 1 30 U 1 37 U 1 37 U 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Preliminary Screening Levels T4S1S-28 T4S1S-28A T4S1S-28B T4S1S-28C T4S1S-28D T4S1S-29 T4S1S-30 T4S1S-30A T4S1S-30C T4S1S-300 

PRG SLV 
T4S1S-28 
0 • 1 
9/13/2005 

T4S1S-28A 
0 - 1 
9/13/2005 

T4S1S-28B 
0 • 1 
9/13/2005 

T4S1S-28C 
0 • 1 
9/13/2005 

T4S1S-28D 
0 - 1 
9/13/2005 

T4S1S-29 
0 • 1 
9/13/2005 

T4S1S-30 
0 - 1 
9/13/2005 

T4S1S-30A 
0 - 1 
9/13/2005 

T4S1S-30C 
0 - 1 
9/13/2005 

T4S1S-300 
0 - 1 
9/13/2005 

Pesticides (pg/kg) 
delta-BHC 103 U 102 U 102 U 101 U 103 U. C 103 U. D 103 U 

D
D

S
D

7
5

5
S

D
D

S
D

 

104 U 
Heptachlor 380 10000 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U. C 1 03 U. ID 1 03 U 1 04 U 
Heptachlor Epoxide 190 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U. C 0 190 J. 0 1 03 U 1 04 U 
Aldrin 100 25.000 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U. C 1 03 U. D 1 03 U 1 0 	U 
gamma-Chlordane 6,500 9000 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U. C 1 03 U, 0 1 03 U I 04 U 
Endosulfan 1 3,700.000 20.000 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U. C 1 03 U. D 1 03 U I 04 U 
drli 1 - C h I o r d a n e 6.500 9.000 1 03 U 1 02 U 1 02 U 1 01 U 1 03 U C 1 03 U. D 1 03 U 1 0 	U 
Dieldrin 110 300 

"c 206 U 0 274 J 200 U 0 808 J 2 06 U, C 0 397 J, D 0 896 J 0 381 J 
r D 7.000 10 206U 2 0 	U 200U 1 6 	J 7 84 D 2 05 U. D 2 06 U 207U 

Endrin 180.000 40 206 U 2 0 	U 200 U 201 U 2 06 U, C 200 U, D 206 U 207 U 
4.4';DDD 10000 10 206 U 2 U 	U 200 U 0 654 J 2 79 D 200 U. D 206 U 207 U 
Endrin Aldehyde 206 U 2 0 	U 200 U 201 U 206 U. C 200 U. D 206 U 207 U 
4 .4 . -DOT 7.000 10 372 0 648 J 0 925 J 4 66 15 91D 1 66 J. 0 250 1 35J 
Endrin Ketone 206 U 2 04 U 205 U 201 U 206 U C 200 U. D 206 U 207 U 
Methoxychlor 3,100.000 500000 206 U 2 0 	U 200 U 201 U 206 U, C 200 U. D 206 U 207 U 

Notes: 
1 Only detected compounds are report d in the table The complete analyte list i presented in the Sam ling and Analysis Pla (Appendix A) of the RI Work Plan (Hart Crowser, 2004a) 
2 Organochlorine Pesticides by EPA M thod 8081A Organophosphorus Pesticides by EPA Method 8141A 
3 pg/kg = Micrograms per kilogram 
4 PRG = EPA Region 9 Preliminary Remediation Goal (PRG; for Industrial Soil (October 2004; 
5 -- = No screening level available or n t analyzed 
6 J = The result is an estimated conce tration that is less than the method reporting limit (MRL; but greater than or equal to the method detection limit (MDL; 
7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
8 P = The GC or HPLC confirmation criterion was exceeded The relative percent difference is greater than 40 percent between the two analytical results 
9 Sample ID nomenclature is per the following type of sample-sample number-depth in feet-designation 

For example T4S1SB-46-1-1 = soil oring (SB) number 46. collected 1 foot below the ground surface primary sample (1; T4S1S-6 = surface soil sample number 6 
10 SLV = Oregon Department of Environmental Quality Level II Screening Level Values (SLVs) for Terrestrial Receptors (lowest available value) 
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TABLE 12A 
SOIL CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interthl: 
Date Sampled: 

Prelimin ry Screening Levels T4S1SB-21 T4S1SB-22 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-31 T4S1SB-32 T4S1SB-33 

Background PRG SLy 
T4S1SB-21 -13-1 
12.5 - 14 
9/2/2004 

T4S1SB-22-13-1 
12.5 - 14 
9/2/2004 

T4S1SB-22-17-1 
16.5 - 17 
9/2/2004 

T4S1SB-23-13-1 
12.5 - 14 
9/2/2004 

T4S1SB-24-13-1 
12 - 13 
8/25/2004 

T4S1SB-31-0-1 
0.5 - 1.5 
9/8/2004 

T4S1SB-32-0-1 
0.5 - 1.5 
9/3/2004 

T4S1S13-33-0-1 
0.25 - 1 
9/3/2004 

Motels (mg/kg) 
Anlimony 410 0 14 N 001 N 2 41 N 115 N 0 12 N 0 282 N 0 13 N 086 N 
Amenic 1 6 1 63 22 671 4 228 24 246 1 9 
BeryllMrn 1.900 0 645 0 332 0 346 0483 0 529 0 323 0 271 0 201 
Cadmium 450 0 106 0 091 787 1 24 0 151 0 19 0 069 0 236 
Chromium 450 309 166 34 1 308 31 1 211 153 259 
Copper 41.000 245 147 153 68 4 249 194 138 147 
Lead 800 553 • 582 • 797 258 • 58 38 29 28 61 
Mercury 310 002 003 1 53 021 005 0 034 001 B 0 043 
Nickel 20.000 268 20 1 45 9 345 26 6 20 1 165 137 
SelenMrn 5,100 0 4 B 0 2 B 13 0 4 B 0 3 B 0 2 B 0 2 6 0 2 B 
Silver 5 100 0 055 0 024 1 7 0 578 0 073 0 053 0 024 0 033 
1hank. 67 0 089 005 0 095 0 109 0 084 n 064 0 047 006 
Zinc 100.000 659 65 1 2490 533 81 2 536 10 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Prelimin ry Screening L v els T4S1SB-42 T4S1SB-48 T4S1SB-49 T4S1SB-50 T4S1 S-5 T4S1S-6 T4S1S-7 

Background PRG SLV 
T4S1SB-42-1-1 
0.5 - 1.5 
9/3/2004 

T4S1SB-48-1 -1 
0.5 - 2 
8/23/2004 

T4S1SB -49-1-1 
0.5 - 2 
8/23/2004 

T4S1SB-50-1-1 
0.5 - 2.5 
8/23/2004 

T4S1 S-5 
0 - 0.5 
3/22/2005 

T4S1S-6 
0 - 0.5 
3/22/2005 

T4S1S-7 
0 - 0.5 
3/22/2005 

Methls (mg/kg) 
Antimony 410 0 11 N 009 N 005 N 0 1 N 076 J 022 J 11 	J 
Arsenic 1 6 264 2 54 268 262 6 95 J 258 J 6 57 J 
Beryllium 1 900 0 291 0 303 0 293 0 294 0 316 0 296 0 572 
CadrnMrn 450 0 1 0 065 0 065 0 075 0 539 0 387 1 95 
Chromiurn 450 166 16 103 146 16 1 146 
Copper 41 000 13 1 14 109 126 22 2 162 
Lead 800 727 289 2 4 259 ,u8 169 
Mercury 310 0 017 002 U 002 U 002 U h ::24 0 061 
Nickel 20 000 182 186 159 21 4 172 165 19 4 
Selenium 5,100 026  0 3 B 0 2 B 0 2 B 0 1 	J 0 1 	J 0 1 J 
Silver 5 100 004 0 021 u 016 B 002 B 0 106 0 044 1 33 
Thank. 67 005 0 04 0 044 0 043 0 084 0 048 0 118 
Zinc 100 000 615 502 40 6 48 4 2551 923 521 

Sample Location: 
Sample ID: 

SampR Interthl: 
Date Sampled: 

Proliinin ry Screening L vels T4S1SB-89 T4S1SB-90 T4S1SB-92 T4S1SB-93 T4S1SB-94 T4S1SB-95 

Background PRG SLV 
T4S1SB -89-0-1 
0.5 - 2.5 
9/7/2005 

T4S1SB-90-0.1 
1 - 3 
9/7/2005 

T4S1SB-92-0-1 
1 - 3 
9/7/2005 

T4S1S13-93-0 -1 
0.5 - 2.5 
9/7/2005 

T4S1SB-94-0.1 
1 - 3 
9/7/2005 

T4S1SB-95-0-1 
0.5 - 2.5 
9/7/2005 

Metals (mg/kg) 
Antimony 410 R R -- R R R 
P,,nic 1 6 345 331 265 34 358 4 47 

E,F,Iliurl 1 900 0 341 J 0 312 J 0 309 J 0 454 J 0 357 J 0 362 J 
G blmiurn 450 0 278 J 0 163 J 0 285 J 0 352 J 0 226 J 0 464 J 
Chromium 450 3091 139 115 150 139 173 
Copper 41 000 167 127 143 14 7 178 21 3 
Lead 800 142 342 27 1 24 21 163 42 2 
Mercury 310 0 142 U 0 0243 J 0 114 U 0 162 U 0 0183 J 0 141 U 
Nickel 20 000 163 170 148 155 186 21 5 
Selenimn 5 100 0 534 J 0 386 J 0 459 J 0 593 0 322 J 0 492 J 
Silver 5 100 0 568 U 0 465 U 0 0580 J 0 101 J 0 503 U 0 0961 J 
ThallMin 67 0 568 U 0 465 U 0 483 U 0 0534 J 0 503 U 0 565 U 
Zinc 100 000 1231 480 712 882 623 

Please refer to notes at end of table 
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TABLE 12A 
SOIL CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Notes• 

1 All 0056.005 are reported in the table 
2 Mel I. rixing EPA 6000-7000 Series Methods 

3 rig k J I lilligrams per kilogram. 
4 PRG = EPA Region 9 Preliminary Rernediation Goal (PRG) for Industrial Soil (October 2004i 

5 •- = No screening level available not analyzed or data rejected (Ri as part of data quality review 
6 U = The compound was analyzed for but was not detected at or above the MRL/MDL 

7 B = The result is an estimated concentration that is less than the MRL but greater than or equal to the method detection limit ONDLI 
8 N = The matrix spike sample recovery is not within control limits The case narrative suggests that soil samples digested with EPA 

Method 3050 for Antimony should only be used as indicators to estimate concentrations 

9 • = The laboratory duplicate analysis was not within control limits The laboratory attributed the variability to the heterogeneous 
character of the sample 

10 Shaded values indicate that the detected concentration exceeds the background and PRG 

11 Background Levels are from the Washington Department of Ecology's publication Natural Background Soil Metals Concentrations in 
trfaxhingl, Maf. ,Inf•xd October 1994 V1111, are the !lc:if, rorcentile vArr., 'or Clark County except for antimony. selenium, silver 

m6181 deur! slixr- • I +wide data were tix8•1•Irie to a !lumber o der, lions 
Yt 8•I v 1111,. il 	 Ili ft the detected oni• 8iirr Sion exc 88•Ix Ole SLV (n-nrA -srnples from 0 to 3 feet were screened against the SLVI 
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TABLE 12B 
SOIL CHEMISTRY RESULTS: METALS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Prelimin ry Screening Levels T43158-07 74515B-08 T45158-53 T45158-55 T45158-58 T45156-61 T45158-62 74515B-67 

Background PRG SLV 
5807-2.0-1 

2 - 2.5 
03/3012004 

5608-2.0-1 

2 - 2.5 
03/31/2004 

T45158-53-1-1 

0.5 - 1 
8/27/2004 

T45158-55-1-1 

1 - 2 
8/31/2004 

T45158-58-1-1 

1-2 
8/31/2004 

74515B-61-0-1 

0.5 - 2 
9/9/2004 

T45158-62-0-1 

0.5 - 1.5 
9/9/2004 

74515B-67-18-1 

18 • 19 
9/8/2004 

Metals (mg/kg) 

4̀'  .c; 	
-

LS 

Antirnony 410 006 006 038 N 0 1 N 007 N 0 19 N 04 N 006 N 
Arsenic 1 6 26 26 260 261 226 112 1 58 232 
Beryllium 1.900 0 308 0 286 0 314 0 452 0 322 0 373 0 385 0 301 
Cadmium 450 000 0 1 0 817 0 456 007 0 361 0 706 0 061 
Chromium 450 076 114 183 100 103 002 026 17 
Copper 41.000 124 120 174 100 122 100 181 12 
Lead 800 230 204 89 81 .  486 • 276 • 43 81 85 1 260 
Mercury 310 002 002 0 042 0 012 B 0 017 U 0 012 B 0 048 0 019 U 
Nickel 20.000 146 144 234 20 104 42 U 67 204 
Selenium 5 100 1 1 U 11 U 0 3 B 02 B 03 B 04 B 00 8 03 B 
Silver 5,100 002 U 002 U 0 234 0 021 0 017 B 0 089 0 305 0 025 
Thallium 67 0 051 0 048 0 059 0 044 0 044 008 0 089 0 046 
Zinc 100.000 345 353 170 1 151 1 514 1161 258 1 504 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Prelirnin ry Screening Levels 74515B-70 74515B-71 74515B-72 74515B-73 74515B-74 74515B-75 74515B-76 

Background PRG SLV 
T45156.70-1-1 
1-2 
08/26/2004 

74515B-71-1-1 
1 - 2 
8/26/2004 

74515B-72-1-1 
1 - 2 
8/26/2004 

74515B-73-1-1 
0.5 - 1.5 
8/26/2004 

74515B-74.1-1 
- 

8/26/2004 

74515B-75-1-1 
1 - 2 
8/26/2004 

T45156.76-1-1 
- 

8/26/2004 

Metals (mg/kg) 
Antimony 410 015 N 007 N 011 N 012 N 016 N 085 N 017 N 
Arsenic 1 6 5 248 1 75 251 2 1 12 81 2 52 
Beryllium 1 900 0 277 0 278 037 0 298 026 0 344 0 328 
Cadmium 450 0 122 007 160 0 166 0 073 374 0200 
Chromium 450 18 146 21 5 164 174 144 24 7 
Copper 41 000 17 128 160 138 120 25 1 18 2 
Lead 800 505 27 507 10 309 322 1 12 7 
Mercury 310 0 011 6 0 009 6 0 016 B 0 011 6 0 037 0 041 0 018 6 
Nickel 20,000 21 7 168 28 20 228 103 26 6 
Selenium 5 100 026  026 036  026 036  036 046  
Silver 5 100 0 052 0 017 B 0 037 0 047 0 019 B 0 419 0 065 
Thallium 67 005 0 048 0 058 0 048 0 061 0 083 0 06 
Zinc 100 000 632 455 514 1 60 51 4 320 1 10 

Sample Location: 
Sarnple ID: 

Sample Interval: 
Date Sampled: 

Prelirnin ry Screening Levels 14515B-77 74515B-77 T45156-77 T451513-78 T45156-79 74515B-80 T451513-81 

Background PRG SLV 
74515B-77-0.5-1 

0.5 - 1 
9/8/2005 

74515B-77.1-1 

1 - 1.5 
8/30/2004 

74515B-77-2.1 

2 - 2.5 
9/8/2005 

74515B-78-1-1 

0.5 - 1.5 
08/30/2004 

T45156.79-3-1 

2.5 - 3.5 
8/30/2004 

74515B-80-3-1 

2.5 - 3.5 
8/30/2004 

14515B-81-3.1 

2.5 - 3.5 
8/30/2004 

Metals (mg/kg) 

4̀'  .c; R
-
"

-
E 

Al I , ir .  mon y 410 03 N 011 N 012 N 005 N 011 N 
Ar ,,nic 1 6 285 366 277 267 2 17 
Beryllium 1.900 0 336 0 297 0 316 0 265 0 27 
Cadmium 450 0 123 0 122 0 125 0 066 0 071 
Chromium 450 185 172 155 148 182 
Copper 41.000 216 231 157 131 138 
Lead 800 1,060 • 37 11 431 104 • 224 • 243 • 
Mercury 310 0 067 0 017 0 014 001 B 0 009 B 
Nickel 20.000 237 467 168 172 21 
Selenium 5.100 04 B 24 03 B 02 B 03 B 
Silver 5,100 0 037 0045 0 072 0 019 B 0 019 B 
Thallium 67 0 068 0 071 0 065 0 049 0 047 
Zinc 100.000 706 633 682 47.7 520 

Please refer to notes at end of table 
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TABLE 12B 
SOIL CHEMISTRY RESULTS: METALS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 

Sample ID: 

Sample Interval: 

Prelimin ry Screening Levels A0072-61 A0072-51 A0072-52 A0072-52 A0072-53 A0072-53 T4S1MW11 T4S1MW12 

Background PRG SLV 

A0072-91-0.5 

0.5 - 1 

A0072•51-1.5 

1.5 - 2.5 

A0072-52-0.5 

0.5 - 1 

A0072-52-1.5 

1.5 • 2.5 

A0072-53-0.5 

0.5 - 1 

A0072-53-1.5 

1.5 - 2.5 

MW11-0.5-1 

0.5 - 1 

MW12.2.0-1 

2 - 2.5 

Date Sampled: 03/08/2004 03/08/2004 03108/2004 03/08/2004 03/08/2004 03/08/2004 03/30/2004 03/30/2004 

Metals (mg/kg) 

Antimony 410 0 12 N 003 B 007 N 005 B 006 N 003 UJ 0 12 007 
Arsenic 16 87 17 19 19 2 18 21 3 
Beryllium 1 900 0 455 0 317 0 255 0 359 0 296 0 258 0 304 036 
CadrnMrn 450 0 185 0 155 0 266 0 217 016 0 148 012 012 
Chromium 450 108 592 526 650 823 606 866 126 
Copper 41 000 21 186 183 208 179 166 116 146 
Lead 800 11 285 525 305 302 246 603 295 
MeAury 310 0 015 B 0 009 U 0 010 U 0 009 U 0 009 U 0 010 U 001 001 
Nickel 20,000 123 9 32 949 108 986 979 139 16 1 

5100 009 B 006 B Selenium 
 

0 10 B 007 B 003 U 002 U 11 U 11 U 
Silver 5100 0 051 0 030 0 040 003 0 030 0 028 003 002 
ThallMrn 67 0 103 U 0 065 0 061 U 0 064 0 068 0 052 0 048 0 053 
Zinc 506 2 p 533 848 456 811 35 2 42 1 

Sample Location: 

Sample ID: 

Sample Interval: 

Date Sampled: 

Prelimin ry Screening L vels T4S1MW13 T4S1MW15 T4S1MW16 T4S1S-20 T4S1S-21 T4S1S-22 

Background PRG SLV 

MW13-2.5-1 

2.5 -3 

04/0112004 

MW15-0.5-1 

0.5 - 1 

03/29/2004 

MW16-0.5-1 

0.5 - 1 

03129/2004 

T4S1S-20-0.5-1 

0.5 - 1 

9/8/2005 

T4S1S-21-0.5-1 

0.5 • 1 

9/8/2005 

T4S1S-22-0.5-1 

0.5 - 1 

9/8/2005 

Methls (mg/kg) 

Antimony 
ArSerlic 

BeryllMrn 
CadrnMrn 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

'A' 	
c̀°, 	

T. 

410 
1 6 

1.900 
450 
450 

41.000 
800 
310 

20,000 
5,100 
5.100 

67 
100,000 

007 N 
2 8 

0 347 
0 14 

12 
142 
781 

0 014 B 
165 
02 U 

002 
0 051 
866 

009 
23 

0357 
039 
136 
158 
773 
002 
169 
1 2 U 

004 
0 064 
649 

009 
27 

 0 362 
0 18 
186 
165 
186 

005 
166 
1 2 U 

007 
0 065 
569 

898p 5 

Sarnple Locatthn: 

Sample ID: 

Sample Interval: 

Date Sampled: 

Prelimin ry Screening L vels T4S1S-23 T4S1S-24 T4S1S-25 T4S1S-26 T4S1S-26A T4S1S-26B T4S1S•26C T4S1S-26D 

Background PRG SLV 

T4S1S-23 

0 - 1 

9/12/2005 

T4S1S-24 

0 - 1 

9/12/2005 

T4S1S-25 

- 

9/12/2005 

T4S1S-26 

0 - 1 

9/13/2005 

T4S1S-26A 

- 

9/13/2005 

T4S1S-26B 

- 

9/13/2005 

T4S1S-26C 

- 

9/13/2005 

T4S1S-26D 

0 - 1 

9/13/2005 

Methls (mg/kg) 

Antirncny 410 1 48 U. C 1 58 U. D 1 59 U 0 0728 J 1 53 U 1 53 U 1 54 U 1 76 U 
Arsenic 1 6 281 0 308 D 2 69 10 91 289 223 297 15 7 
Beryllkirn 1.900 0 326 J. D 0 321 J. D 0 296 J 0 260 J 0 209 J 0 285 J 0 277 J 0 186 J 
CadrnMrn 450 0 158 J D 0 110 J. D 0 122 J 702 1 0 220 J 0 270 J 0 646 253 1  
Chrornitun 450 134 0 188 D 139 168 123 189 192 
Copper 41.000 139 D 137 D 141 781 120 140 169 

0
0

0
 

Lead 800 

,̀2  624 0 459 D 507 879 778 126 
Mercury 310 0 0954 U. C 0 00920 J, 0 0 0108 J, D 0 0947 J 0 126 U. C 0 131 U. C 0 130 U, 0 0325 
Nickel 20.000 167 D 1800 192 184 162 166 175 193 

5 100 0 252 J. D 0 479 J. D Selenium 
 

0 338 J 0 286 J 0 184 J 0 163 J 0 159 J 0 407 J 
Silver 5 100 0 495 U. C 0 526 ld D 0 529 U 116 0 511 U 0 509 U 0 123 J 2 101 
Thank. 67 0 495 U. C 0 526 U. D 0 529 U 00626 J 0 511 U 0 509 U 0 513 U 0 122 J 
Zinc 100.000 526 D 529 D 55 9 949 D 557 640 127 1 3.320 D 

Please refer to notes at end of table 
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TABLE 12B 
SOIL CHEMISTRY RESULTS: METALS - OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Sample Interval: 
Date Sampled: 

Prelimin ry Screening LeveN T4S1S-27 T4S1S-213 T4S1S-290 T4S1S-30 

Background PRG SLV 
T4S1S-27 
0 - 1 
9/13/2005 

T4S1S-28 
0 - 1 
9/13/2005 

T4S1S-29 
0 - 1 
9/13/2005 

T4S1S-30 
0 - 1 
9/13/2005 

Metals (mg/kg) 
Antimony 410 153 U 153 U 151 U. C 153 U. D 
Arsenic 1 6 255 372 14 510 247 D 
Beryllium 1.900 0 295 J 0 316 J 0252 . D 0 352 J. D 
Cadmium 450 0 402 J 0 815 2 12 D 0 352 J. D 
Chromium 450 160 166 238 D 168 D 
Copper 41.000 167 155 385 

0
 0

 

170 D 
Lead 

:1:  800 

:2  3041 8881 41 81D 
Mercury 310 0 102 U 0 0261 J. D 0 0340 J. D 
Nickel 20.000 155 150 17 7 0 205 D 
Selenium 5 100 0 229 J 0 295 J 0 347 J. D 0 250 J. ID 
Silver 5 100 0 509 U 00567 J 0 660 0 0 510 U. D 
Thallium 67 0 509 U 0 509 U 0 504 U. C 0 510 U. ID 
Zinc 100.000 1121 1811 32810 9140 

Notes: 
1 All analytes are reported in the table 
2 Metals using EPA 6000-7000 Series Methods 
3 erg/kg = Milligrams per kilogram 
4 PRG = EPA Region 9 Preliminary Rernediation Goal (PRG) for Industrial Soil October 2004( 

= No screening 	ril r1.1, or not analyzed 
6 U = The compound icr. 111 	 for but was not detected at or above the MRL/MDL. 
7 B = The result is air edinzled ,Ircentration that is less than the MRL but greater than or equal to the method detection limit (MDLI 
8 N = The matrix spike sample recovery is not within control limits The case narrative suggests that soil samples digested with EPA 

Method 3050 for Antimony should only be used as indicators to estimate concentrations 
9 • = The laboratory duplicate analysis was not within control limits The laboratory attributed the variability to the heterogeneous 

character of the sample 
10 Shaded values indicate that the detected concentration exceeds the background and PRG 
11 Background Levels are front the Washington Department of Ecology's publication Natural Background Soil Metals Concentrations in 

Washington State. dated October 1994 Values are the 90th percentile values for Clark County, except for antimony, selenium silver 
and thallium where state-wide data were used due to a limited number of detections 

12 Boxed values indicate that the detected concentration exceeds the SLV (only samples eorn 0 to 3 feet were screened against the SLV) 
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TABLE 13A 
GROUNDWATER CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

HCID WILl 
	

TPH (pgiLf 

Sample Location: Sample ID: Date Sampled: Gasoline Range Diesel Range Residual Range Gasoline Range Diesel Ranye Residual Range 
T4S1MW015 T4S1MW015 GW 1 4/21/2004 300 U 590 U 

T4S1MW015 T4S1MW015 GW 1 9/1/2004 290 U 630 U 630 U 
T4S1MW015 T4S1MW015-OW 1 2/3/2005 250 U 630 U 630 U 

T4S1MW015 T4S1MW015 GW 1 5/4/2005 

T4S1MW025 T4S1MW025 GW 1 4/20/2004 50 U 290 U 580 U 

T4S1MW025 T4S1MW025 GW 1 9/2/2004 250 U 250 U 500 U 

T4S1MW025 T4S1MW025-GW 1 2/2/2005 250 U 20 1 
T4S1MW025 T4S1MW025-OW 1 5/5/2005 250 U 250 U 250 U 

T4S1MW035 T4S1MW035 GW 1 4/21/2004 50 U 300 U 590 U 
T4S1MW035 T4S1MW035 GW 1 8/30/2004 17 J 240 U 480 U 

T4S1MW035 T4S1MW035 GW 1 1/31/2005 19 J 28 J 41 J 
T4S1MW035 T4S1MW035 GW 1 5/5/2005 250 U 250 U 500 U 

T4S1MWO7 T4S1MWO7 GW 1 4/20/2004 50 U 290 U 580 U 

T4S1MWO7 T4S1MWO7 GW 1 8/27/2004 240 U 600 U 600 U 
T4S1MWO7 T4S1MWO7 GW-1 2/2/2005 250 U 630 U 630 U 

T4S1MWO7 T4S1MWO7 GW 1 5/4/2005 250 U 630 U 630 U 250 U 250 U 

T4S1MWO8 T4S1MW08-OW 1 4/21/2004 U 610 U 

T4S1MWO8 T4S1MWO8 GW-1 8/30/2004 240 U 600 U 600 U 

T4S1MWO8 T4S1MWO8 GW 1 2/3/2005 250 U 630 U 630 U 
T4S1MWO8 T4S1MWO8 GW 1 5/4/2005 250 U 250 U 500 U 

T4S1MW17 T4S1MW17 GW 1 4/20/2004 50 U 260 U 520 U 

T4S1MW17 T4S1MW17 GW 1 9/2/2004 250 U 250 U 500 U 
T4S1MW17 T4S1MW17 GW 1 2/1/2005 250 U 25 J 45 J 

T4S1MW17 T4S1MW17 GW 1 5/4/2005 250 U 250 U 37 J 

T4S1MW18 T4S1MW18 GVV-1 4/21/2004 50 U 300 U 590 U 
T4S1MW18 T4S1MW18 GVV 1 9/1/2004 250 U 250 U 500 U 

T4S1MW18 T4S1MW18 GW-1 2/1/2005 250 U 26 J 51 J 
T4S1MW18 T4S1MW18 GW 1 5/6/2005 250 U 250 U 500 U 

T4S1MW19 T4S1MW19 GW 1 9/15/2004 141 641 480 U 
T4S1MW19 T4S1MW19 GW-1 2/1/2005 250 U 62 J 500 U 

T4S1MW19 T4S1MW19 GW 1 5/9/2005 261 250 U 500 U 

T4S1MW22 T4S1MW22 GW 1 9/2/2004 250 U 250 U 500 U 
T4S1MW22 T4S1MW22 GW 1 2/4/2005 250 U 62 J 170 J 
T4S1MW22 T4S1MW22-GW 1 5/6/2005 19 J 250 U 500 U 

T4S1MW23 T4S1MW23 GW 1 9/2/2004 250 U 250 U 500 U 

T4S1MW23 T451MW23 GW 1 2/4/2005 250 U 65 J 190 J 
T4S1MW23 T4S1MW23 GW 1 5/6/2005 250 U 250 U 500 U 

T4S1MW24 T4S1MW24 GVV 1 9/1/2004 250 U 250 U 500 U 
T4S1MW24 T4S1MW24 GW 1 2/3/2005 250 U 301 461 

T4S1MW24 T451MW24 GW 1 5/6/2005 141 250 U 500 U 

Preliminary Fish Consumption SLV 
Screening Levels Aquatic SLV 1 000 1 000 1 000 

Notes: 

1 TPH =Total petroleum hydrocarbons (TPI-It by Norlhwest Total Petroleum Hydrocarbons (NWTPH) 

2 pg/L = Micrograms per liter 
3 Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Human Health for Consumption of Fish None available for TPH 

4 Aquatic SLV = EPA National Recommended Water Ouality Criteria 2002 for CCC Freshwater Biota Where CCC values are not available Oregon Deparlment o' 
Environmental Quality Level II Screening Level Values (SLVs) for Surface Water Aquatic are listed None available for TPH In accordance with DEO policy, 

1 000 pg/L used for TPH screening level for surface water ecological receptors 

5 	= No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporling 	(NEL/ but greater than or equal to the method detection linht (MDL) 

7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
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TABLE 13B 
GROUNDWATER CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

HCID IpyiLl 
	

TPH IpyiLl 
Sample Location: Sample ID: Date Sampled: Gasoline Range Diesel Range Rimidual Ranys Gasoline Range Diesel Range Rsaidual Range 

T4S1MWO4s T4S1MW04s GW 1 4/19/2004 270 U 530 U 

T4S1MW045 T4S1MW04,GW-1 8/31/2004 250 U 200 U 480 U 
T4S1MWO4s T4S1MW04s GW 1 2/812005 250 U 250 U 47 J 

TOS1MW04s T4S1MW045 GW 1 5/9/2005 250 U 250 U 500 U 

T4S1MWO9 T4S1MW09-GW•1 4/20/2004 50 U 260 U 

T4S1MWO9 T4S1MWO9 GW 1 9/1/2004 250 U 250 U 500 U 

T4S1MW09 TOSIMWO9 GW 1 2/9/2005 250 U 250 U 35 J 
T4S1MWO9 T4S1MWO9 GW 1 5/9/2005 250 U 250 U 500 U 

T4S1MW10 T4S1MW10 GW 1 4/19/2004 50 U 270 U 530 U 
T4S1MW10 T4S1MW10 GW 1 9/1/2004 250 U 250 U 500 U 

T4S1MW10 TOSIMW10 GW 1 2/4/2005 13 J 250 U 500 U 
T4S1MW10 T4S1MW10 GW 1 5/9/2005 250 U 250 U 500 U 

T4S1MW11 T4S1MW11-GW 1 4/19/2004 50 U 290 U 570 U 

T4S1MW11 T4S1MW11 GW 1 9/1/2004 250 U 630 U 630 U 
T4S1MW11 T4S160/11 GW 1 2/8/2005 250 U 29 J 

TOS1MW11 T4S1MW11 GW 1 5/10/2005 260 U 650 U 650 U 250 U 260 U 520 U 

T4S1MW12 T4S1MW12-GW 1 4/19/2004 50 U 330 U 650 U 

T4S1MW13 T4S1MW13 GW 1 4/16/2004 50 U 250 U 500 U 

T4S1MW14 T4S1MW14 GW 1 4/16/2004 50 U 320 U 500 U 
T4S1MW14 T4S1MW14 GW 1 8/31/2004 250 U 120 U 240 U 

T4S1MW14 T4S1MW14 GW 1 2/8/2005 250 U 250 U 500 U 
T4S1MW14 T4S1MW14 GW 1 5/10/2005 250 U 260 U 520 U 

TOS1MW15 T4S1MW15 GW 1 4/16/2004 50 U 250 U 500 U 

T4S1MW15 T4S1MW15 GW 1 2/9/2005 250 U 630 U 630 U 
TriS1MW15 T4S1MW15 GW 1 5/4/2005 250 U 630 U 630 U 14 J 21 J 37 J 

T4S1MW16 T4S1MW16 GW 1 4/19/2004 0 U 320 U 630 U 
T4S1MW 16 T4S1MW16 GW-1 8/27/2004 250 U 250 U 500 U 

T4S1MW16 T4S1MW16 GW 1 2/10/2005 250 U 250 U 

T4S1MW18 T4S1MW18 GW 1 2/1/2005 13 U 26 J 51 J 

T4S1MW20 T4S1MW20 GW-1 9/2/2004 18 J 250 U 500 U 

T4S1MW20 T4S1MW20 GW 1 2/10/2005 250 U 40 J 
T4S1MW20 T4S1MW20 GW 1 5/11/2005 250 U 250 U 500 U 

T4S1MW21 T4S1MW21 GW 1 9/212004 250 U 250 U 500 U 
T4S1MW21 T4S1MW21 GW 1 2/10/2005 250 U 24 J 89 J 

T4S1MW21 T4S1MW21 GW 1 5/11/2005 250 U 250 U 500 U 

T4S1MW23 T4S1MW23 GW 1 9/2/2004 250 U 250 U 500 U 
T4S1MW23 T4S160/23 GW 1 2/4/2005 15 J 65 J 190J 

T4S1MW24 T4S1MW24 GW 1 9/1/2004 250 U 250 U 500 U 
T4S1MW24 T4S1MW24-GW 1 2/3/2005 13 J 

Preliminary Fish Consumption SLV 
Screening Levels Aquatic SLV 100 0 1000 1000 

Not.: 
1 TPH =Total petroleum hydrocarbons (TPHi by Northwest Total Petroleum Hydrocarbons (NIWTPhli 

2 pg/L = Micrograms per liter 
3 Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Honan Health for Consumption of Fish None available for TPH 

4 Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota Where CCC values are not available Oregon Department o' 

Environmental Quality Level II Screening Level Values (SLVs) for Surface Water Aquatic are listed None available for TPH In accordance with DE0 policy 
1 000 pg/L used for TPH screening level for surface water ecological receptors 

5 	= No screening level available or not analyzed 
6 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (INDLi 

7 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
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TABLE 14A 
GROUNDWATER CHEMISTRY RESULTS: POLYNUC LEAR AROMATIC HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

PAHs(gIL) 

Sample Location: Sample ID: Date Sampled: 
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T4S1MWO1s T4S1MW01s-GW-1 4/21/2004 0 0078 J 0 025 U 0 025 U 0 025 U 0 0036 J 0 0078 J 0 0041 J 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 

T4S1MW01s 14S1MW01s-GW-1 9/1/2004 0033 0 016 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 0098 J 0 020 U 0 0043 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 
T4S1MW01s T4S1MWO1s-GW-1 2/3/2005 0 0087 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 0060 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MW01s T4S1MWO1s-GW-1 5/4/2005 0 0075 J 0 020 U 0 0029 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0044 J 0 0045 J 0 0052 J 0 0054 J 0 0022 J 0 0028 J 0 0026 J 0 0018 J 0 0018 J 0 020 U 0 020 U 0 020 U 

14S1MW02s T4S1MW02s-GW-1 4/20/2004 0 011 J 0 0028 J 0 0033 J 0 0054 J 0 015 J 0 010 J 0 011 J 0 010 J 0 0073 J 0 0062 J 0 0043 J 0 0043 J 0 0032 J 0 0024 J 0 023 U 0 023 U 
T4S1MWO2s T4S1MVV02s-GVV-1 9/2/2004 0 021 0 0067 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0058 J 0 002 J 0 0038 J 0 0052 J 0 020 U 0 0018 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MWO2s T4S1MWO2s-GW-1 2/2/2005 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 0 040 U 
T4S1MWO2s T4S1MWO2s-GW-1 5/5/2005 0 029 U 002 U 0 011 	J 0 020 U 0 020 U 0 020 U 0 020 U 0 0075 J 0 0043 J 0 0058 J 0 005 J 0 020 U 0 0014 J 0 020 U 0 020 U 0 020 U 0 020 U. J 0 020 U. J 0 020 U 

T4S1MW03s T4S1MW03s-GW-1 4/21/2004 0 0058 J 0 0022 J 0 025 U 0 0044 J 0 014 J 0056  0 01 J 0 0082 J 0 0038 J 0 0042 J 0 0035 J 0 025 U 0 0023 J 0 0023 J 0 025 U 0 025 U 
T4S1MW03s T4S1MW03s-GW-1 8/30/2004 0 020 0 0072 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 051 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MWO3s T4S1MWO3s-GW-1 1/31/2005 20 U 0 012 U 0 011 U 0 0088 U 0 014 U 0 012 U 0 023 J 0 090 J 0 013 U 0 015 U 0 012 U 0 014 U 0 020 U 0 020 U 0 016 U 0 024 U 0 031 U 0 020 U 

T4S1MW03s T4S1MW03s-GW-1 5/5/2005 0 02 U 002 U 0 0038 J 0 002 J 0 020 U 0 020 U 0 020 U 0 0038 J 0 076 0 0055 J 0 0042 J 0 0034 J 0 0028 J 0 0025 J 0 020 U 0 0022 J 0 020 U. J 0 020 U. J 0 020 U 

T4S1MWO7 T4S1M1/1/07-GW-1 4/20/2004 0 0072 J 0 025 U 0 025 U 0 025 U 0 0089 J 0 021 J 0 0079 J 0 0065 J 0 0029 J 0 025 U 0 0027 J 0 025 U 0 0021 J 0 025 U 0 025 U 0 025 U 

T4S1MWO7 14S1MW07-GVV-1 8/27/2004 00081 J 002 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 014 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MWO7 T4S1MW07-GW-1 2/2/2005 20 U 0 012 U 0 011 U 0 0088 U 0 014 U 0 012 U 0 022 J 0 036 J 0 027 J 0 030 J 0067J 0 051 J 0 11 J 0 084 J 0069J 0 024 U 0 031 U 0 034 J 

T4S1MW07 T4S1MW07-GW-1 5/4/2005 0 042 002 U 0 0084 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0036 J 0 014 J 0 020 U 0 020 U 0020 U 0 020 U 0 020 U 0 020 U 0020 U 0 020 U. J 0 020 U J 0 020 U 

T4S1MWO8 14S1MW08-GW-1 4/21/2004 0 0082 J 0 024 U 0 0088 J 001 J 004 0 065 0034 0031 0 024 U 0 024 U 0 024 U 0 024 U 0 024 U 0 024 U 0 024 U 0 024 U 

T451MW08 T4S1MW08-GW1 8/30/2004 0 032 0 013 J 0 020 U 0 0057 J 0 020 U 0 0055 J 0 014 J 0 015 J 0 014 J 0 011 J 0 0026 J 0 0031 J 0 0022 J 0 0015 J 0 0016 J 0 020 U 0 0028 J 0 020 U 

T4S1MWO8 T4S1MW08-GW-1 2/3/2005 0 071 0 028 0 029 0 0042 J 0 020 U 0 020 U 0 020 U 0 0044 J 0 056 0 0060 J 0 0062 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 
T4S1MW08 T4S1MW08-GW-1 5/4/2005 0 0048 J 02 U 0 023 0 0022 J 0 0041 J 0 020 U 0 0079 J 0 025 0036  0 024 0 019 J 0 0051 J 0 0068 J 0 0036 J 0 0047 J 0 0033 J 0 0031 J 0 020 U. J 0 020 U 

T451MW15 T451MW15-GW-1 5/4/2005 0 02 U 0 020 U 0 0029 J 0 020 U 0 020 U 0 020 U 	0 020 U 0 0044 J 0 0045 J 0 0052 J 0 0054 J 0 0022 J 0 0028 J 0 0026 J 0 0018 J 0 0018 J 0 020 U. J 0 020 U. J 0 020 U 

T4S1MW17 T4S1MW17-GW-1 4/20/2004 0 0046 J 0 023 U 0 023 U 0 023 U 0 023 U 0 0056 J 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 0 023 U 
T4S1MW17 T4S1MW17-GW-1 9/2/2004 0 017 J 0 0046 J 0 0019 J 0 020 U 0 020 U 0 020 U 0 020 U 0 014 J 0 020 U 0 020 U 0 020 U 0 0013 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MW17 14S1MW17-GW-1 2/1/2005 20 U 0 012 U 0 011 U 0 0088 U 0 014 U 0 012 U 0 020 J 0 016 J 0 027 J 0 022 J 0 012 U 0 014 U 0 020 U 0 020 U 0 016 U 0 024 U 0 031 U 0 020 U 

T4S1MW17 T4S1MW17-GW-1 5/4/2005 0 02 U 0 0036 J 002 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 013 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U. J 0 020 U. J 0 020 U 

T4S1MW18 T4S1MW18-GW-1 4/21/2004 0 0080 J 0 025 U 0 025 U 0 025 U 0 0071 J 0 011 J 0 006 J 0 005 J 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 0 025 U 

T4S1MW18 T451MW18-GW-1 9/1/2004 0 026 0 0083 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0036 J 0 0034 J 0 020 U 0 0028 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 
T4S1MW18 T4S1MW18-GW-1 2/1/2005 20 U 0 012 U 0 011 U 0 0088 U 0 014 U 0 012 U 0 026 J 0 020 J 0 034 J 0 015 U 0 012 U 0 014 U 0 020 U 0 020 U 0 016 U 0 024 U 0 031 U 0 019 U 

T4S1MW18 T4S1MW18-GW-1 5/6/2005 0 020 U 0 0050 J 0 0040 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0053 J 0 0078 J 0 0056 J 0 0042 J 0 0029 J 0 0022 J 0 0023 J 0 0017 J 0 0021 J 0 0025 J 0 0022 J 0 020 U 

T4S1MW19 T4S1MW19-GW1 9/15/2004 0 018 J 0 017 J 0 020 U 0 0043 J 0 020 U 0 0061 J 001 J 0 015 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MW19 T4S1MW19-GW-1 2/9/2005 0 065 0 015 J 0 020 J 0 0047 J 0 020 U 0 020 U 0 0058 J 0 012 J 0 014 J 0 0068 J 0 0092 J 0 0041 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 

T4S1MW19 T4S1MW19-GW-1 5/9/2005 0 027 0 0090 J 0 0062 J 0 020 U 0 0020 J 0 020 U 0 0035 J 0 011 J 0 0065 J 0 011 J 0 010 J 0 0033 J 0 0050 J 0 0039 J 0 0040 J 0 0044 J 0 0035 J 0 020 U. J 0 020 U 

T4S1MW22 14S1MW22-GW-1 9/2/2004 0 015 J 0 0057 J 0 0034 J 0 020 U 0 020 U 0 020 U 0 011 J 0 012 J 0 0079 J 0 006 J 0 020 U 0 0022 J 0 0022 J 0 002 J 0 0018 J 0 0026 J 0 0018 J 0 020 U 

T4S1MW22 T4S1MW22-GW-1 2/4/2005 0 051 0 0081 J 0 013 J 0 0034 J 0 020 U 0 020 U 0 020 U 0 0048 .1 0 021 0 020 U 0 0042 J 0 0045 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 
T4S1MW22 T4S1MW22-GW-1 5/6/2005 0 11 J 0 033 0 025 0 0029 J 0 0027 J 0 020 U 0 0041 J 0 0043 J 0 0096 J 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U. J 0 020 U. J 0 020 U 

T4S1MW23 T4S1MW23-GW-1 912/2004 0 012 J 0 0053 J 0 002 J 0 019 U 0 019 U 0 0035 J 0023 0 014 J 0 016 J 0 014 J 0 019 U 0 019 U 0 019 U 0 019 U 0 019 U 0 019 U 0 019 U 0 019 U 

14S1MW23 T4S1MW23-GW-1 2/4/2005 0 045 0 0067 J 0 010 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0041 J 0 032 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 0 020 U 
14S1MW23 T4S1MW23-GW-1 5/6/2005 0 020 U 0 0037 J 0 0039 J 0 020 U 0 020 U 0 020 U 0 020 U 0 0048 J 0023 0 0065 J 0 0053 J 0 020 U 0 0024 J 0 0022 J 0 0017 J 0 0020 J 0 020 U. J 0 020 U. J 0 020 U 

T4S1MW24 14S1MW24-GW-1 9/1/2004 0 041 0 018 J 0 020 U 0 020 U 0 020 U 0 003 J 0 008 J 0 0051 J 0 0072 J 0 0058 J 002 U 0 0027 J 0 0026 J 0 0017 J 0 0018 J 0 020 U 0 020 U 0 020 U 

T4S1MW24 T4S1MW24-GW-1 2/3/2005 0 29 U 0 012 U 0 011 U 0 0088 U 0 014 U 0 012 U 0 044 J 0 043 J 0 049 J 0 056 J 0 	J 0 038 J 0 14 J 0 13J - 717141J 0 057 J 0042 J 0 062 J 

T481MW24 T4S1MW24-GW-1 5/6/2005 0 020 U 0 0086 J 0 0058 J 0 020 U 0 020 U 0 020 U 0 0026 J 0 0054 J 0 013 J 0 0062 J 0 0048 J 00025 J 0 0027 J 0 0032 J 0 0023 J 0 0025 J 0 0027 J 0 020 U. J 0 020 U 

T4S1MW26 14S1MW26-GW-1 9/16/2005 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 100 U 0 200 U 0 100 U 

Prelhninary Fish Consumption SLV 5300 40000 140 4000 0 018 00 0018 0 0111 0018 

Screening Levels Aquatic SLV 0 0014 

Notas: 
1 Only detected compounds are reported in the table The complete analyte fist is presented in the Sampling and Analysis Plan (Appendix A; of the RI Work Plan (Hart Crowser. 2004ai 

2 PAHs = Polynuclear Aromatic Hydrocarbons by EPA Method 8270C (SIM; 

3 pg/L = Micrograms per liter 
4 Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Human Health for Consumption of Fish 
5 Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota (noted with"I Where CCC values are not available. Oregon Department of Environmental Quality Level 11 

Screening Level Values (SLVs) for Surface Water Aquatic are listed 

6 - = No screening level available or not analyzed 

7 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but 

greater than or equal to the method detection limit (MDL) 
8 U = The compound was analyzed for but was not detected at or above the MRUMDL 

9 Boxed values indic -09Ih.I the detected concentration exce9-1 ,  019 E.:1-8i.! Screening Criteria 
10 Shaded values indi, )19 lhat the detected concentration ex• vv.F. 	EPA AWOC criteria 
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TABLE 14B 
GROUNDWATER CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

PAN, 111  A-1 

Salople Location: Sample ID: Date Sampled: 
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T4S1k1W043 T4S1k1W04s-GW-1 00080 J 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 

T4511710/044 T4SIMW043-GW-1 5512004 

T4SIMW040 T4SIMW(14115W-1 94982 0 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 

T4SIMW043 T4S1MW043-GW-1 519,2495 0.017 J 0..85 J 0010 J 0.19 .1 018020 U 0.0071 U 0.18551 J 018951 J 00019 4 0.014 J 0.014 J 00073 0 00083 J '00033 .1 0.35 J 00048 4 00043 J 04917 U. J 00040 .1 

T4SIMW09 T4SIMW09-GW-1 018787 J 018023 J 09428 4 0004 J 0.4075 J 055 018781 J 018078 4 04032 4 0..45 J 0..45 J 018045 , 0.00, J 0..25 J 0.022 U 00033 4 
T4S1101/709 T4S11,111709-G1/7-1 0010 J 0.020 U 

T4S1MW. T4SIMW09-GWA 0.020 U 0.020 U 0.020 U 04043 0 1040 

T4S1171W09 151S11.10709-61/7-1 0.0073 J 0.012 J 0.22 J 0.71 U OM. U 0.81 J 0.025 0.018 J 0.017 J 0.010 J 0.01, J 0.011 	J 0.010 J 0.011J OM. J 0.17 U. J OM. J 

T4SIMW10 T4SIMW1O-GW-1 419:2404 1011 J 0..19 J 0027 U 0027 U 00040 J 0087 00004 J 0.50 J 0027 U 0.027 U 0027 U 0.027 U 0.027 U 0027 U 0027 U 0027 U 

T4SIMW10 T4SIMW1O-GW-1 0.025 0.014 J 0.020 U 0 020 U 

T4S1101/710 critS1k1W10-G1/7-1 0.14 l 0..,,, J 0.57 J 0..62 J 0.020 U 0.020 U 0.020 U 0.073 

T4SIMW10 T4SIMW1O-GW-1 0.057 0,190 .1 0014 J 0i.0022 J 00020 11 0.18971 u 04925 U 00032 U 0070 0.18924 u 04923 U 00021 U 0.0013 U 04920 u 00014 U 0i0013 U 0.0021 U. 1 0091794 0.020 U 

.S1101/711 T4S1k1W11-G1/7-1 4:19:2004 0.0.8 J 0,:118 .1 0.025 U 0.0.7 J 28 0.027 0024 J 0025 J OM. J 0.0041 J 0.025 U 0025 U 0..19 J 0.025 U 0.025 U 0025 U 

3451MW11 T4S1MWII-GW-1 (3040 00054 J 
T4S1101/1/11 T4S1M1/1/11-GW-1 0.012 J 0.75 J 0.019 U 0.019 U 0.019 U 0.019 U 0.0059 J 0.015 J 0.019 U 0.0053 J 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 

T451101/711 T4S1M1111711-G1/7-1 U 0.0000 J 0..26 J 0.020 U 0.020 U 0.0094 J 0.025 0.013 J 0.020 0.011 	 J 0.2098 J 0..50 J O... J 0..70 J 0.00,2 J 0.0025 J 0,050 J 

DISIMW12 34S1MW12-GW-1 04033 4 0.025 U 0025 U 0025 U 0.025 U 0.025 U 0.025 U 0025 U 0025 U 1025 U 0.025 U 0025 U 0025 U 1025 U 0.025 U 0025 U 

T451100/10 T4S1k1W13-61/7-1 • 1312.4 0.011 J U 0.022 U 0.022 U 0.022 U 0.014 J 0025 

3451MW13 T4S1MW13-GW-1 8231:2004 

T4S1MW14 T4S1MW14-GW-1 4:13/2004 0.091/7 J 0.020 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.020 U 0.023 U 0.023 U 018032 J 0 ,4034 0 

TOS1k1W14 T4S11,111714-6177-1 8.1 31:2004 4 

,514W SW 	 SW 2 0.0099 J 2 2 2 2 20 u 0.020 u 0.015 J 0.019 J 0..58 J 0..78 J 0..43 J 0.020 U 0..48 J 0.020 u 0.84 J 0..40 J 0.020  

T4S1MW14 T4S1MW14-GW-1 S'102005 0.02 U 0.020 U 00028 J 0.020 U 0.020 U 0.020 U 0.0042 J 0.18033 J 00031 J 018055 4 0.0024 J 018031 J 30030 4 018029 4 0.0003 J 0.18041 J 0.020 U 0.020 U 

34SIMW15 T4S1MW15-GW-1 4/13/2004 0.0089 .1 0/0052 J 0.020 U 0 ,4075 0 0.028 

34SIMW15 T4S1MW15-GW-1 00087 J 

T4S1MW13 T4S1MW13-GW-1 4:19:2004 0.010 J 018095 4 0.33 J 00098 0 0018 J 0.024 J 0.023 J 0.321 J 0.012 J 9010 4 0.87 J 0.84 J 0.39 J 0.32 .1 018058 4 00091 J 

TitS1k1W10 T4S11,111713-G1/7-1 8.1 27,2004 0.012 J 0...44 J 0.020 U 0.020 U 0.020 U 0..42 J (3027 0..70 J 0.008 J 0..48 J 00344 J 0.020 U 0.020 U 0.020 U 0020 U 0.020 U 0.020 U 

3451MW13 T4S1MW13-GW-1 0.011 J 0.013 J 0.37 J 0.020 U 0020 U 00030 J 0.027 0..71 J 04081 J c 

T4SIMW13 T4S1MWIS-GW-1 0.0052 0.011 J 0.015 J 0..52 J 0.93 J 0020 U '3.83 J 0.079 0.027 9.11 3.094 0.08,7 =0.994 J 3.919 4 0.079 

T4S1MW20 T4S1MW20-GW-1 014 0015 J 0..99 .1 0.018 J 0.020 U 0.018 J 0.075 0.022 0,974 J 0.73 J '0.45 J 00043 .1 0.59 .1 0.34 J 0.020 U 0.020 U 

34S1MW20 T4SIMV720-GW-1 

TISIMW20 T4S1MW20-GW-1 5111:2005 0025 00029 J 0.40 .1 0020 U 0020 U 0.020 U 00071 J 0020 0 ,007 0 0.013 J 00092 J A010 0 0.010 J 0.10032 4 0.88 J 0.83 J 318022 0 00073 J 

T4S1MW21 T4S1MW21-DW-1 9:2721804 0.015 J 018058 J 0.22 J 00053 J 0.020 U 0C1043 J 0.021 

TISIMW21 T4S1MW21-GW-1 2710:2005 0072 0.023 0,058 J 00058 .1 00050 J 0,0075 4 00098 J 0027 018033 0 0.89 J 0.020 U 0.020 U 0020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 

T4S1MW21 T4SIMW2I-GW-1 5111121305 0.88 .1 0 020 U 00027 J 0.020 U 0.020 U 0.020 U 0.020 U 00044 J 0.023 5 ,52 ,0 0,018 0 0 020 U 00019 0 0.020 U 0.020 U 0 020 U 0.020 U. J 0.020 U. J 0.020 U 

T4S1MW25 T4SIMV725-GW-1 0.470 U - - 0.473 U 0.47S U 

Preliminary Fish Consumption SLY 900 8 8 

Screaming Levels Aquatic SLY 320 520 13 

Notes: 

I. Ogv detected arrnpounds ate reported in the .cle. The complete analvte lig is presented 01 the Sampling and Analysis Plan /Appendix A). the RI Work Plan /Had Crooner. 2004a). 

2. PAHs = Poivnuclear Aromatic Hack PC at., Iv EPA Method 8270C /SIMS 

, 1- 1311  = Micrograms Per liter• 

4. Fish Consumption 	 = EPA National Re/ urimended Water 0.113 Criteria. 2002 Hunan Health for Curisumpti. of Dish. 

5. 45800i1 SCSI = EPA National Re/ orGnehded Water Quality Criteria. 2002 for CCC Freshwater Biota Meted with .). Where CCC valuers are not available. 0,458,0 Dee 	 tit Of Enarognent Quality Level II 

Screening Level Values ISLV3) for Suriace Water Aguatic ate listed. 

No screerk. level available or 	 ackalvzed. 

7. 

 

4 = The resuit is an estimated concentration that G leus th. the method report 	 limit MR. but areater 0/08,0 00 4402 to the method detection limit 1014. 

i • I 	 or alcove V.1012.111 I . 

gcls the EPA AM): • 
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TABLE 15 
GROUNDWATER CHEMISTRY RESULTS: SEMI-VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

SVOCs (pg/L) 

Sample Location: Sample ID: Date Sampled: Phenol 
4-Methyl 
phenol Isophorone 4-Chloro aniline 

4-Chloro-3- 
rnethylphenol 

Dimethyl 
Phthalate Diethyl Phthalate 

Di-n-butyl 
Phthalate 

Bis(2-ethylhexyl) 
Phthalate 

T4S1MW03S T4S1MWO3S-GW-1 1/31/2005 0.50 U 0.50 U 0.20 U 0.20 U 0.50 U 0.20 U 0.10 J 0.19 J 2.0 U 

T4S1MWO7 T4S1MW07-GW-1 8/27/2004 0.099 J 0.088 J 0.2 U 0.025 J 0.037 J 0.2 U 0.034 J 0.041 J 2.0 U 
T4S1MWO7 T4S1MW07-GW-1 2/2/2005 0.48 U 0.48 U 0.20 U 0.20 U 0.48 U 0.20 U 0.2 U 0.2 U 2.0 U 
T4S1MWO7 T4S1MW07-GW-1 5/4/2005 -- R -- R -- 	R 0.046 J 0.19 U -- 	R 

T4S1MW17 T4S1MW17-GW-1 2/1/2005 0.48 U 0.48 U 0.20 U 0.20 U 0.068 J 0.20 U 0.089 J 0.11 	J 2.0 U 

T4S1MW18 T4S1MW18-GW-1 2/1/2005 0.48 U 0.48 U 0.19 U 0.19 U 0.065 J 0.19 U 0.13 J 0.11 	J 0.27 J 

T4S1MW24 T4S1MW24-GW-1 9/1/2004 0.82 J 1.2 J 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 
T4S1MW24 T4S1MW24-GW-1 2/3/2005 0.49 U 0.49 U 0.20 U 0.20 U 0.49 U 0.20 U 0.2 U 0.2 U 0.35 J 
T4S1MW24 T4S1MW24-GW-1 5/6/2005 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 

Preliminary Fish Consumphon SLy 1.700.000 960 1.100.000 44.000 4.500 

Screening Levels Aquatic SLV 110 2.340 3 210 

Notes: 
1. Only detected compounds are reported in the table. The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a). 
2. SVOCs = Semivolatile Organic Compounds by EPA Method 8270C. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health for Consumption of Fish. 
5. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota (noted wr). Where CCC values are not available. Oregon Department of Environmental Quality Leve 

Screening Level Values (SLVs) for Surface Water Aquatic are listed. 
6. = No screening level available, not analyzed, or data rejected (R) as part of data quality review. 
7. J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method detection limit (MDL). 
8. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
9. R = Rejected. 
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TABLE 16A 
GROUNDWATER CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS. OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND . TERMINAL 4 SLIP 1 

Sample Location: Sample ID: Date Sampled: 
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1
3
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.
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a
uazu

,
1
.0

1,10  

ouo
,u

0,,IAL113 

,aua
lM1x

-J ■■■ 

aua
14%

-.  

a
vaz

u
.,14,N,

d0
1 

,
az

uoti14,0+d-u  

,
,
,

u0
■114L110,UU

.L-9 	
I  I 

o
u,

u
0■11,1,

1-u  

aua
le

L4L0c
,, 

T4SIAIWOls T4S1S1W01w•SW-1 20 U 20 U 

T4S1S1W02, 
201S181W02, 
T4S1S1W022 

T4S110W02,W-1 
T4S110W02aNSW-1 
T4S110W02aNSW-1 

20 U 
20 U 
20 U 

20 U 
20 U 
20 U 

201S181W02, 

T4S110W024 

TaSIAIWO2a-SW-1 

1012110W034NGW-1 4.21,004 

17 J 

20 U 

r
  
r
  

20 U 

20 U 
T4S1I0W020 T4S 1 AIWO,SW-1 20 U 20 U 
TrISIAIWO20 T4S110W02.SW-1 1/51,005 20 U 20 U 
T4S1I0W020 T4S 1 AIWO,SW-1 002005 20 U 20 U 

T4S110W07 745110W07-GW41 20 U 20 U 

T4S110W07 T4SIAIWO7-SW-1 20 U 20 U 
TOSIMW07 T4S181W07-GW-1 2/22005 20 U 

D
r
  
,
 
D

r
  
D

r
r
r
  
r
r
r
r
  
D

r
r
  
D

r
r
  
D

r
r
  
D

r
r
  

cc7,E
 

20 U 
T4S MIMI T4SII0W07-GW-1 092005 20 U 20 U 

745110N/08 745110W08-GW-1 4,2 02004 20 U 20 U 
TaSIAIWO8 TOSIS1W08-SW-1 8.502.4 20 U 20 U 
T4S1S1W08 TOSIS1W08-SW-1 20 U 20 U 
TaSIAIWO8 TOSIS1W08-SW-1 20 U 20 U 

T4S110W17 T4S110W17-GW-1 4.202004 20 U 20 U 
T4S1S1W17 TOSIS1W174SW-1 20 U 20 U 
T4S110W17 T4S110W17-GW-1 20 U 20 U 
T4S1S1W17 TOSIS1W174SW-1 20 U 20 U 

T4S110W18 T4S181WIENSW-1 Q21.2004  20 U 20 u 
Tas mime. T4S181WIENGW-1 0 1,2000 20 U 20 U 
T4S110W18 T4S110WIENSW-1 20 U 20 u 
Tas mime. T42181W188GW-1 002005 20 U 20 U 

T4S110W15 T4SII0W10-GW-1 0 10209 20 U 20 U 
T4S1S1W15 TOSII0W15-SW-1 20 U 20 U 
TaS 1 AilW15 

doISIAIW22 

TOSII0W15-SW-1 

T4S1S1W22=SW-1 

20 U 

20 U 

20 U 

20 U 
T4S1S1W22 
doISIAIW22 

TOSIS1W22-GW-1 
251SIAIW22-SW-1 

20 U 
20 U 

20 U 
20 U 

T4S181W25 742181W23_GW-1 0,2,2004 20 U 20 U 
TaSIAIW25 TOSIS1W,SW-1 20 U 20 U 
T4S1MW25 T4S18118/25-GW-1 5,5,2005 20 U 20 U 

T4S1I0W24 7451MW24-GW-1 20 U 20 U 
TrISIAIW24 T4S1S1W24-GW41 20 U 20 U 
T4S1MW24 T451MW24-GW-1 5,5,2005 20 U 20 U 

Preliminary Fish Consumption SLV 1 200 DOO 2 	0 2 .0 
Screening Levels Aquatic SLV 1 200 II 130 21000 15 

Notes: 
I c.l y  141404)] 00” pounds are report. ■ the tahie The e40111 ete 444101 tot prep.. 0  tho 24 (4 1 100 and Anal 04 Plan 18p, endix Al of II 4 01 Work PI nCAIn Crows. 200441 
2 VOC4 Volat. Organ,: Compounds hy EPA Meth. 820012 
5 up. = Adcrogram per Ner 
4 Soh Conatun.on SW = EPA 54114441 Re coo, me ndod Water Qua Ny Crtena• 2002 Human Health for Con sum pton of Soh 
5 Aquatc SL = EPA Naton al Recommend. Water Qual4y Untena• 2002 for CSC Frt....I Seta /not. w4f11 Where CSC values.  are not ava ■In I. Ordson Departmentof Emoronal 44.1 Quality Level!! 

Screen ■re, Level ValueolSWalfor Surface Water Aqua,: are INtod 

— = No s 144409 level vailalve or not 444114. 
7 J =The r oult N an Pat■ toted .ncentradon that lewa than the method repot. In a ilalRLI..1 ,70.2  than or 70cal 	 dc...2142, Q1 P 21  
8 U = The ompound wa annlyz. for 0ut was not detect. at. a0ove the 1013,112, 

12444)] valued. ..ate that the de1e0141044044E0to4 eacoody the EcologNaIScreenng Crte • • 
10 Shari. alt., .ficate Slat the dote dee .ncentraton eaceerls the EPA <MOE crtona 
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TABLE 168 
GROUNDWATER CHEMISTRY RESULTS: VOLATLE ORGANIC COMPOUNDS OU2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND . TERMINAL 4 SLIP 1 

VOCs IpgOL  

Sample Location: Sample 10: Dam Sampled: 

Tu 
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,151M11,1045 ,151M11,104,GW-1 4.19.2004 20 U 20 U 

D
r
r

—,
 
r
r

r
r
  
D

r
r
r
  
D

r
r
r
 	

D
r
r
r
 	

r
r
  
D

r
r
  
D

r
r
  

2
 2

 2  2
 2

 2  2 2 

,ISIAIWO4n ,ISIMWOC,GW-1 20 U 20 U 

T45 IMWO-In 745 IMW04nAGW-1 002005 20 U 20 U 

T45 IMWO, 

7451M11W09 

T45151W040WW-1 

,151M11,109-GW-1 

502005 4 1 U 

20 U 

20 U 

20 U 

,ISIAIWO9 =NS IM11,109,W=1 20 U 20 U 

TeSIAIWO9 T45 IMW0A-GW-1 002005 20 U 20 U 

,ISIAIWOA =NS IMW09-GW-1 4 1 U 2 0 U 

,ISIAIWIO ,ISIAIWI,GW-1 20 U 20 U 

,SIAIWIO =NS IMW10-GW-1 20 U 20 U 

,ISIAIWIO ,ISIAIWIO-GW-1 20 U 20 U 

,151M11,1 10 =NS IMW10-GW-1 4 I U 2 0 U 

,S1A1W11 TOSIAIWI 1-GW-1 419.2004 20 U 20 U 

T4SIAIWI I T4SIAIWII=0W-1 002004 200 20 U 

,S1A1W11 TOSIAIWI 1-GW-1 20 U 20 U 

,ISIAIWII ,151M11W11-GW=1 5.10.2005 20 U 20 U 

,151M11,1 12 =NS IAIW12-GW-1 411.2004 20 U 20 U 

,15 RIM, ,151M1IWIn-GW-1 4/1,2004 20 U 20 U 

.451A1W14 T45 WW1 /J/GW-1 0102004 20 U 20 U 

7451M11W14 TOSIMW14-GW-1 20 U 20 U 

74SIMW14 T45 IMW,GW-1 200 20 U 

,151M11,1 14 TOSIAIWIC-GW-1 5110.2005 20 U 20 U 

,ISIMW15 ,151M11,1 15-GW-1 4/1,2004 20 U 20 U 

,ISIMW15 ,1511,1W1G-GW=1 4/1.2004 20 U 20 U 

T4S1MWIS T45 IMW1E-GW-1 0252004 20 U 20 U 

,ISIAIWIG ,ISIAIWI,GW-1 2.0.2005 20 U 20 U 

T4S1MW15 T4SIAIWIE-OW-1 0102005 200 200 

,SIMW20 ,151M11,120.GW-1 20 U 20 U 

T4S1MW20 7451,N/20.W-1 0102005 20 U 20 U 

,51M11,120 TOSIMW20.GW-1 5.11.2005 20 U 20 U 

,ISIMW21 =NS RIM 1-GW-1 20 U 20 U 

,151,1121 ,15151,121-GW-1 2,10,005 20 U 20 U 

,ISIMW21 TOSIMW21-GW-1 5.11.2005 20 U 20 U 

Preliminary Fish Consumption SLV 140 000 50 2 	 000 2 0 2 	 f, 

Screening Levels Aquatic SLV 1240 II ISO 21 900 

Notes: 

1 Only detecR, compounds are reAorted Me table ,e complete analyie 	 ffreneneed A the 5amel, and Analf, n PlUn /AM.^. AI of efe WorIc Plc^ 	 Ere.. 2004,  
2 VOCu = Volatle 	 Com,ourels 09 EPA Meth. 5250, 

5 pg., = ALcrogran, per leer 

4 E. Conuurepton SO/ = EPA Nadonal Recommend. Water 041l5 Cnten. 2002 HunAn Health for Cons...of FAh 

5 44014 SO/ = EPA Nato., Recommend. Water Ouall, Crder. 2002 for EEC ErenIfwater Rota 4nott, we, Where EEC values are not avolchle Ore.con Pedadment of Envfonmental Ouality Level II 

P. 

Screen, Level Valuez /SLVA for Sfrface Water Acuat. are hste, 

- No ncreen, level ay.., or not analyze, 

7 J = The renue A an eutmate, concentradon rot leus Ron the method rep., 	 AIRLI hut greater Pon or /44 1  al PI the /7,,,,InteetOf 1' 7  IMP,  
u = The oornAcond Ans analyzed.' hut wan not detect.] at or/1,o. the MRLAIDL 

9 Boned val...ca. that the detect.] ...Eat. exceed= Me Ecologcal Scree.. Crdena 
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TABLE 17A 
GROUNDWATER CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

PCBs lp LI 
Sample Location: Sample ID: Date Sampled: Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 AmuMr 1248 Aro,Mr 1254 Aro,lor 1260 Tole! Fm'Ez 

T4S1MW015 T4S1MW015 51/161 4/21/2004 031 U 062 U 031 U 031 U 031 U 031 U 031 U 

T4S1MW015 T4S1MW015 GW-1 9/112004 02 U 030 U 0 2 U 02 U 02 U 02 U 0 2 U 
T4S1MW015 T4S1MW015 OW 1 2/3/2005 021 U 041 U 021 U 021 U 021 U 021 U 021 U 

T4S1M74015 T4S1MW015 GW 1 5/4/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MWO8 T4S1111,,5GW 1 8/30/2004 02 U 039 U 0 2 U 02 U 02 U 02 U 0 2 U 

T4S1MWO8 T4S1111,1,31GW 1 2/3/2005 021 U 041 U 021 U 021 U 021 U 021 U 021 U 

T4S1MWO8 T4S1111,voq GW 1 5/5/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MW15 T4S1MW15•OW 1 2/3/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MW17 T4S1MW17-GW 1 4/20/2004 022 U 043 U 022 U 022 U 022 U 022 U 022 U 

T4S1MW24 T4S1MW24 OW 1 9/1/2004 02 U 039 U 0 2 U 02 U 02 U 02 U 0 2 U 

T4S1MW24 T4S1MW24 , GW 1 2/3/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 
T491MW24 T451MW24 OW 1 5/6/2005 020 U 035 U 020 U 020 U 020 U 020 U 020 U 

Preliminary Fish Consumption SLV 0 000064 

Screening Levels Aquatic SLV 058 0 053 0 081 0 033 94 0 014 

Notes: 
1 PCBs = Polychlorinated Biphenyls by EPA Method 8082 

2 pg/L = Micrograms per liter 

3. Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Human Health for Consumption of Fish 
4 Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota (noted with"; Where CCC values are not available. Oregon Department of Environmental Quality Level ll 

Screening Level Values (SLVs) Mr Surface Water Aquatic are listed 
5 -- = No screening level available or not analyzed 

6 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
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TABLE 17B 
GROUNDWATER CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

PCBs ( IL) 
Sample Location: Sample ID: Date Sampled: Aroclor 1016 Aroclor 1221 Aro,lor 1232 AroLlor 1242 Aro,lor 1240 Aro,LA 124. Aro,lor 1240 Tot tl PUEz, 

T4S1MWO9 T4S1MWO9 GW 1 9/1/2004 0 2 U 039 U 02 U 02 U 0 2 U 02 U 02 U 

T4S1MW09 T4S1MW09-GW 1 2/9/2005 0 19 U 038 U 0 19 U 0 19 U 0 19 U 0 19 U 0 19 U 
T4S1MWO9 T4S1MW09-GW 1 5/9/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MW10 T4S1MVV10-GW 1 9/1/2004 0 2 U 039 U 02 U 02 U 0 2 U 02 U 02 U 
T4S1MVV10 T4S1MW10 GW 1 2/4/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MW10 T4S1MW10 GW 1 5/9/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 

T4S1MW16 T4S1MW16 GW 1 4/19/2004 031 U 062 U 031 U 031 U 031 U 031 U 031 U 
T4S1MW16 T4S1MW16 GW 1 8/27/2004 02 U 039 U 02 U 02 U 0 2 U 02 U 02 U 

T4S1MW16 T4S1MW16 GVV 1 2/10/2005 020 U 039 U 020 U 020 U 020 U 020 U 020 U 
Preliminary Fish Consumption SLV 0000068 

Screening Levels Aquatic SLV 028 098 0 053 0 081 0 033 94 0 014 

Notes: 
1 PCBs = Polychlorinated Biphenyls by EPA Method 8082 
2 pg/L = Micrograms per liter 

3. Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Human Health for Consumption of Fish 
4 Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota (noted with I Where CCC values are not available. Oregon Department of Environmental Quality Level ll 

Quality Level II Screening Level Values ISLVs) for Surface Water Aquatic are listed 

5 -- = No screening level available or not analyzed 
6 U = The compound was analyzed for but was not detected at or above the MRL/MDL 

7 All analytes are reported in the table 
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TABLE 18A 
GROUNDWATER CHEMISTRY RESULTS: PESTICIDES - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Pe ticides ( 	 L) 

Sample Location: Sample I): Date Sampled: alpha BHC beta BHC 
gamma BHC 

(Linda.) della BHC HeptacNor Aldrin 
Heptachlor 

Epoxide Endosulfan I 
alpha- 

Chlordane Dieldrin 4,4 .-DDE Endrin Endosulfan I 4,4 ODD 
Endsn 

Aldehyde 44' DDT 
Endrin 
Ketone Methoxychlor 

T4S1MWO3s T4SIMW035 GW 1 04/21/2004 0 012 5 0 0035 L1 33125 33125 33125 00120 0 012 L1 0 012 L1 0 012 L1 0 012 Ili 0 012 L1 0 012 L1 0 0022 J 0 012 L1 0 012 L1 0 012 L1 0 012 L1 0 012 U 
T4S1MWO3s T4S1MWO3s , GW-1 813012004 0 010 U 0 010 U 0 010 U 0 010 U 0010 U 0010 U 0 010 U 0 010 U 0 01 	L1 0 010 U 0 010 L1 0 010 U 0 010 L1 0 0032 L1 0 010 U 0 010 lli 0 010 L1 0 010 U 
T4S1MW33s T4S1MW33s GNI 1 113112005 00048 U 00048 U 00078 U 00018 U 00018 U 00018 U 00048 U 00078 U 00018 U 00018 U 0 0018 U 0 0018 U 0 0018 U 00418 U 00048 U 00018 U 00018 U 00018 U 
T4S1MW33s T401MW33s GW-1 5/512005 0 0096 U 0 0079 J 0 0096 U 00004 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 00004 U 00004 U 0 0096 Ui 0 0096 11 0 0096 U 0 0096 U 0 0096 U 00004 U 0 0096 11 0 0096 U 

T4S1MWO8 T4S1MWOS GW 1 04/2112004 0 0023 J 0 0035 U 0 0015 J 0 0028 J 0 0028 JP 0 017 Ui 0 0032 JP 00046 J 0 012 L1 0 012 L1 0 0043 J+ P 0 0031 JP 0 012 U 0 012 Ui 0 012 U 0 012 Ili 0 012 lli 0 0053 JP 
T491M9/08 T491MW08 , GW 1 8/30/2001 0 0097 U 1 0 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 11 0 0097 U 0 0097 U 03397 U 0 0097 U 0 0097 U 0 0097 U 0 0097 11 0 0097 U 0 0097 U 0 0097 U 0 0097 U 
T4S1MWO8 T4SIMW08 , GW 1 2/312005 R R R R R R R -- R R - R - R - 	R R R 
T4S1MWO8 T4S1MW08 , GW 1 5/412005 00047 U 00007 U 00040 U 00000 U 00007 U 00000 U 00044 U 00044 U 0 0097 U 00007 U 0 0097 U 0 0097 U 00044 U 0 0097 Ui 00047 U 00007 U 00000 U 0 0097 U 
T4S1MWO8 T4S1MW08 , G9/1 9116/2005 0 0400 U 00404 U 0 0400 U 0 100 U 0 0800 U 00500 U 0 0400 U 0 0200 U 0 0400 U 0 0800 U 0 0800 U 0 0800 U 0 0800 U 0 0400 U 0 160 U 0 0800 U 0 0800 U 0 500 U 

T4S1MW17 T4S1MW17 GW 1 04/2042004 0 011 U 0 0031 U 0 011 U 0 011 U 0 011 U 0 011 U 0 011 U 0 011 U 0 011 U 0 011 U 0 011 U 0 0023 J 0 011 U 0 011 U 0 011 U 0 011 U 0 0042 J 0 011 	Ui 
T4S1MW17 T4S1M9/17 OW 1 5/412005 0 0019 U 33017 U 30022 U 30015 U 00339 U 03318 U 0 0012 U 030046 U 03313 U 33013 Ili 030069 U 0 0056 J 03019 U 330092 U 03031 J 03004 U 3331 03315 U 
T431939/17 T4S1MW17 GW 1 9116/2005 0 0400 U 33430 U 0 0400 U 0 100 U 0 0800 U 0 0800 U 0 0400 U 0 0200 U 0 0400 U 0 0800 U 0 0800 U 0 0800 U 0 0800 U 0 WO U 0 160 U 0 0800 U 0 00762 J 0 500 U 

T4S1MW18 T4S1MW18 GW 1 04/2112004 0 012 U 0 0035 U 0 012 U 0 012 LI 0012 IA 0 012 U 0 012 U 0 012 U 0 012 U 0 012 LI 0 012 U 0 012 U 33120 33120 30720 03120 0012 U 0 012 U 

T401MW26 T4S1MW26 GW1 9116/2005 33403 U 00400U 00400 U 0100 U 00800 U 00800 U 33403 U 30200 U 03400 U 30800 U 0 0800 U 30833 U 30033 U 30003 U 0 160 U 03800 U 30800 U 0 500 U 

Preliminary Fish Consumption SLV 0 	9 0077 8E 05 5 	5 0003039 89 300081 5E 05 0 00(022 381 89 300031 03 33002 

Screening Levels Aquatic SIN 0 0038 006 0 0038 0056 0 0043 ' 0 036 0004 0 001 0 001 

Notes: 
1 Only detected compounds are reported in the table The complete analyte list is presented in the Sprnpling and Analysis Plan (Appendix A', of the RI Work Plan (Hart Crowser, 2004a) 
2 Organochlorine Pestiddes by EPA Method 80819 Organophosphorus Pestiddes by EPA Method 81419 
3 p31 - 	.r:yr•im.. 	11  
4 	PH. 	 rP 	 I 	 11,11•11P 	 •r, 	 • 	 .r 	 I r r--ir. I 	--ilth 	 :.fFish 

5 A: 	- rP. I .11 •[..1 I' • , r 	 •r 	 .ri.1 	C.C.C. Fr 	• BHP: .noted with 	Where CCC values are not available, Oregon Department of Environmental Ouality Level 

	

Screening Level Vali 	 Surface, ,1 •r • • 	 -ire listed 
6 -- No screening 	 not analyz • 	, r 	 led (RI as part of data duality review 
7 J The result is an 	 entration 	1 , . I ....Aria the method reporting limit (MRLI but greater than or equal to the method detection limit (MDLI 
8 U The cornpounc , - 1.. 	 ,1 	• )1. 60 we , . 	- .1 	 - it or above the MRLIADL 
9 i The MRL/MDL 	• 	• • 10 a chror- 11,,riphi 	 .rterence 

10 P The GC or HPI C 	 tit .ri.1 	,eded The relative percent difference is greater than 25 percent between the two analytical results 
11 Boxed values indi 	- .1. I .• ,r1 TM-I:ion exceeds the EcologicN Screening Criteria 
12 Shaded values 	i 	• Orli 	 ,ni• I:in-lion exceeds the EPA AWOC criteria 

J+ The result is an estimated concentration that is is potentially biased high (compared to the confirmation result) 
14 B Rejeded 
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TABLE 18B 
GROUNDWATER CHEMISTRY RESULTS: PESTICIDES - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Pesticides (p /1..) 	  

Sarriple Location: Sample ID: Date Sampled: alpha SHC 
gamma BHC 

beta BHC 	(Lindane; delta BHC Heptachlor Aldnn 
Heptachlor 
Epoxide Endosulfan I 

alpha 
Chlordane Dieldrin 4 4 1 DDE Endrin Endosulfan 0 4 41 DDD 

Endrin 
Aldehyde 4 4' DDT 

Dahl 
Ketone Methoyychlor 

T4S1MWO9 T4S1MWO9 GW 1 0402002004 0 012 U 0 0033 U 0 012 U 0 012 U 0 012 U 0 013 U 0 012 U 0 012 U 0 0028 U 0 012 U 0 012 U 0 012 U 00019 0 012 U 0 012 U 0 012 U 0 012 U 0 012 U 
T4S1MW09 T4S1MWO9 GW 1 

T4S1MWO9 GVV 1 
901/2004 
2/3/2005 

0 0097 U 
00090 U 

0 0097 U 
00090 U 

0 0097 U 
00090 U 

0 0097 U 
00000 U 

0 0097 U 
00005 U 

0 0097 U 
00090 U •T4S1MV409 J 

0 0097 Ui 
0 0095 U 

0 0097 U 
0 0095 Ui 

0 0097 U 
00090 U 

0 0097 U 
0 0095 Ui 

0 0097 U 
0 0095 Ui 

0 0097 U 
0 0095 U 

0 0097 U 
00000 U 

0 0097 U 
00090 U 

0 0097 U 
0 0095 U 

00,7 U 0 0097 U 0 0097 U 
00005 U 

T451M7409 T451M5409;OW 1 5/9/2005 00055 U 00090 U 0 0096 U 0 0096 U 00095 U 00090 U 0 0096 U 0 0096 U 00056 U 0 0096 U 0 0096 U 0 0096 U 00090 U 00055 U 0 0096 U 0 0006 U 0 0096 U 00095 U 

T451MW10 T4S1MW10 GVV 1 04/19/2004 0 012 U 00039 U 0 012 U 0 012 U 0 012 U 0 013 U 0 012 U 0 012 U 0 013 U 0 0044 JP 0 012 U 0 012 U 0 012 U 0 012 U 0 012 U 0 012 U 0 012 U 0 012 U 
T451MW10 T4S1MW10 GW-1 9/1/2004 00090 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 00090 U 0 0097 U 00090 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 00090 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 
TaS1MW10 T4S1MW10 GW 1 2/9/2005 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 Ui 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 Ui 0 0097 U 0 0097 U 0 0097 U 0 0097 U 
T4S1MW10 T451MW10 GW 1 5/9/2005 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 Ui 0 0096 Ui 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 

TaS1MW11 T4S1MW11;GW; 1 04/19/2004 0 013 U 0 0037 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 U 0 013 Ui 0 013 U J 0 013 U 0 013 U 0 013 U 
T4S1MW11 T451MW11 GW 1 9/1/2004 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0012 J 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U 0 0097 U P 0 0097 U 0 0097 U 
T4S1MW11 T4911 1 ..1,1 1 GVV 1 5/10/2005 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 U 0 0096 Ui 0 0096 U 00096 U 0 0096 U 0 0096 U 

Preliminary Fish Consumption SLV 00049 0017 0 063 8E 05 SE 05 0 000039 89 0 00081 5E 05 0 00022 081 89 0 00031 03 0 0002 
Screening Levels Aquatic SLV 22 22 008 0 0038 006 0 0038 '' 0096 0 0043 '' 0 056 '' 0036 0 096 0 001 0 001 

Notes: 

1 Only detected compounds are reported in the table The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 20044; 
2 Organochlorine Pesticides by EPA Method 8081A Organophosphorus Pesticides by EPA Method 81414 
3 pg/L = Micrograms per liter 
4 Fish Consumption SLV = EPA National Recommended Water (Duality Criteria 2002 Human Health for Consumption of Fish 
5 Aquatic SLV = EPA National Recommended Water ;Duality Criteria 2002 for CCC Freshwater Biota (noted with"; Where CCC values are not available. Oregon Department of Environmental (Duality Level II 

Screening Level Values ISLVs; for Surface Water Aquatic are listed 
6 -- = No screening level available or not analyzed 
7 J = The result is an estimated concentration that is less than the method reporting !knit (MF1L) but greater than or equal to the method detection limit (MDL) 
8 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
9 i = The MRL/MDL was raised due to a chromatographic interference 
10 P = The GC or HPLC confirmation -0,rig gg- - , /,,ded The relative percent differen-, is greater than 25 percent between the two analytical revtil. 
11 Boxed values indicate that the der, 	; 	-1 ■ 1 ,i-ii,(ceeds the Ecological Scrooriiiig Criteria 
12 Shaded values indicate that the 	- 11 , 1 	oxceeds the EPA AWOC ; rilori 
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TABLE 19A 
GROUNDWATER CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Total Metals (y IL) 
Sample Location: Sample ID: Date Sampled: Antirnony Ai beiliv Bei y1166 i Gadrniurn Chromium 	Copper 	Lead 	Mer bury 	Nikkei 	Selei 	ir 	Silver 711AILII I I Zinc 

T4S1MWO8 T4S1MW08•GW-1 51412005 005 U 038 B 0033 002 J 14 61 375 U 052 U 02 U 125 1 0 U 0 006 B 
T4S1MWO8 T4S1MW08-GW-1 911612005 30 U 1 00 U 1 0 U 1 0 U 1 0 U 1 0 U 1 0 U 020 U 0 540 J 0 400 J 1 0 U 1 0 U 326 J 

T4S1MW17 T4S1MW17-GW-1 5/4/2005 003 B 024 B 0 020 U 002 064 26 J 0 11 0 14 B 8 0 1 B 0 02 U 002 U 
T4S1MW17 T4S1MW17-GW-1 9/16/2005 30 U 1 00 U 1 0 U 1 0 U 1 0 U 0 530 J 1 0 U 020 U 064 0 370 J 1 0 U 1 0 U 5.15 J 

T4S1MVV19 T4S1MW19-GW- 1 9/15/2004 004 S.N 24 0 014 B 002 066 082 0 133 02 U 483 5 U 0 01 S 002 U 3 1 
T4S1MW19 T4S1MW19-GW-1 2/9/2005 002 B 2 1 0 076 0 148 592 024 1 160 0 20 U. J 102 0 9 B 0 015 B 0 011 B 
T4S1MW19 T4S1MW19-G78-1 5/9/2005 003 B 0 018 B 0 261 734 300 030 02 U 776 1 B 0 020 U 0 017 B 14 1 

14S1MW22 T4S1MW22-GW- 1 9/2/2004 005 U 0 008 B 004 022 075 0 056 02 U 875 1 U 0 02 U 0 009 B 
14S1MW22 1451MW22-GW-1 2/4/2005 002 B 0 010 B 0 111 022 063 J 0 082 02 U 595 1 0 U 0 020 U 0 011 J 
T4S1MW22 T4S1MW22-GW-1 5/6/2005 0 037 B 1 J 0 006 B 0 108 027 U 045 B 0 153 020 U 296 J 1 0 U 0 020 U 002 U 1 63 J 

T4S1MW23 T451MW23•GW-1 9/2/2004 005 U 3 002 U 002 U 027 039 0 089 02 U 373 1 U 0 024 002 U 
T4S1MW23 T4S1MW23-GW-1 2/4/2005 002 B 43 0 020 U 002 U 02 U 027 J 0 044 02 U 232 1 0 U 0 020 U 0020 	 . J 
T4S1MW23 T491MW23-GW-1 5/6/2005 0 042 B 34 J 0 011 B 0 2871 1 72 1 01 0 282 020 U 2 13 J 1 0 U 002 U 002 U 387 J 

T4S1MW24 T4S1MW24-GW-1 9/1/2004 006 14 001 B 003 074 11 0 268 02 U 134 3 B 002 U 0 011 B 
T4S1MW24 T4S1MW24-GW-1 2/3/2005 002 B 0 5 U 0 011 B 0 052 041 1 69 J 0 034 020 U 105 1 0 U 0 020 U 0 020 U. J 
T4S1MW24 T4S1MW24-GW-1 5/6/2005 0 264 B 02 J 0 009 B 0 120 1 44 2 16 0 211 020 U 994 J 02 B 0 020 U 0 020 U 534 J 

T4S1MW26 T4S1MVV26-GVV-1 9/16/2005 30 U 980 1 0 U 1 0 U 50 1 1 0 J 1 0 J 020 U 323 1 35 1 U U 1 0 U 570 J 
Preliminary Fish Consumption SLV 0 4200 63 26,000 

Screening Levels Aquatic SLV 1 600 150 53 025 74 1 ' . 11 	' 120 '1  

Dis olved Metals hA LI 
Sample Location: Sample ID: Date Sampled: Antimony AGenic Beryllium Cadmium Chromium Copper Le 	I I lsr- rip. Ni• 101 Selenium r Thallium Zinc 

T4S1MWO8 T4S1MWO8 GW 1 5/4/2005 005 U 0 13 B 0 020 U 002 U 1 4 518 U 002 U 02 U 689 1 0 U 0 020 U 0 020 U 468 U 
T4S1MWO8 T451MW08-G74 1 9/16/2005 1 01 J 0 230 J 0 110 U 0 100 U 00800 J 0 120 J 0 0800 U 00500 U 0 460 J 0320 U 0 0800 U 0 0800 U 299 J 

T4S1MW17 T451MW17 GW 1 5/4/2005 003 B 0 17 B 0 020 U 003 J 079 275 J 008 020 U 794 1 0 U 0 020 U 002 U 762 
T4S1MW17 T4S1MVV17 GW-1 9/16/2005 0 0400 U 0 310 J 0 110 U 0 100 U 0 390 J 0 440 J 0 0800 U 0 0500 U 511 0320 0 0800 U 0 0800 U 0 800 J 

T4S1MW19 T451MW19 GVV 1 9/15/2004 004 B N 1 002 U 002 289 051 002 U 02 U 489 5 U 0 02 U 002 U 
T4S1MW19 T4S1MW19 GW 1 2/9/2005 005 U 0 006 S 0 083 072 064 0 461 020 U J 695 0 9 8 0 020 U 0 020 U 
T4S1MW19 T4S1MW19•GW 1 5/9/2005 003 B 0 009 B 006 253 075 002 020 U 771 0 8 B 0 007 B 0 015 B 

T4S1MW22 T4S1MW22 GW-1 9/2/2004 003 B 0 014 B 003 066 079 0 019 B 02 U 867 04 B 002 U 0 009 B 2 8 
T4S1MW22 T4S1MW22 GW 1 2/4/2005 005 U 0 020 U 0 082 U 028 094 J 0 069 02 U 583 1 0 U 0 020 U 0 020 U J 
T451M7422 T451MW22 GW•1 5/6/2005 0 028 B I J 0 020 U 0 067 02 U 032 B 0 028 U 020 U 27 J 1 0 U 0 020 U 002 U 1 51 J 

T4S1MW23 T4S1MW23 GVV 1 9/2/2004 009 U 002 U 002 U 036 037 001 B 02 U 402 0 5 B 002 U 0 004 B 2 7 
14S1MW23 14S1MV423 GW-1 2/4/2005 005 U 7 0 020 U 0 039 U 02 U 032 J 0 067 02 U 242 1 0 U 0 020 U 0 020 U J 
T491MW23 T451MW23 GW-1 5/6/2005 0 023 B 2 1 J 0 020 U 0 158 061 032 B 008 020 U 298 J 1 0 U 0 020 U 002 U 307 J 

T4S1MW24 T4S1MW24 GW 1 9/1/2004 006 1 6 0 011 B 006 1 37 1 86 1 78 02 U 15 36 002 U 0 006 B 154 
T4S1MW24 1451M7424 GW 1 2/3/2005 002 B 05 U 0 010 B 0 057 058 1 82 J 0 042 02 U 104 1 0 U 0 020 U 0 020 U J 4 0 
T4S1MW24 T4S1MW24 GW 1 5/6/2005 0 251 B 02 J 0 007 B 0 098 112 1 97 0 082 020 U 105 J 1 0 U 0 020 U 002 U 636 J 

T4S1MW26 T451MW26 GW 1 9/16/2005 0 0500 J 108 0 110 U 0 100 U 0 990 J 0 420 J 0 120 J 0 0500 U 352 0 710 J 0 0800 U 0 080 U 482 J 
Preliminary Fish Consumption SLV 4600 4200, 26,000 

Screening Levels Aquatic SLV 1 600 150 53 025 74 	11 9 2 5 0 77 52 5 0 12 40 120 1  

Please refer to notes at end of thble 
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TABLE 19A 
GROUNDWATER CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Notes: 
1 All analytes are reported in the Mble 
2. Total/Dissolved Metals using EPA 6000-7000 Series Methods 
3. pg/L = Micrograms per liter. 
a Fish Consumption SLV = EPA National Recommended Water Quality Criteria 2002 Human Health for Consumption of Fish 
5. Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota (noted with") Where CCC values are not available. Oregon Depaornent of Environmental Quality Level II 

Screening Level Values (SLVsl for Surface Water Aquatic are listed 
6 -- = No screening level available or not analyzed 
7 B = The result is an estimated concentration that is less Man Ihe MRL but greater than or equal to the method detection limit (MDLI 
8 U = The compound was analyzed for but was not detected at or above the MRLIMDL 
9 N = The matrix spike sample recovery is not within control limits The case narrative suggests that this sample may be biased low 
10 " l  = SLV for Chromium III 
11 	= SLV for Chromium VI 
12 Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria (for chromium. Chromium Ill used) 
13 Shaded values indicate that the detected concentration exceeds the EPA AWOC criteria 
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TABLE 19B 
GROUNDWATER CHEMISTRY RESULTS: METALS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Total Metals ( IL) 
Sample Location: Sample ID Date Sampled: Antirnony Arceoic Berylli an C4droioro Chromium Copper L ad Merc ry Nickel Seleoioro SlIcer Th011ioro Zi c 

T4S1MW09 T4S1MW09-GW- 1 9/1/2004 005 U 002 U 002 U 023 052 0016 B 004 B 336 

m
  

C
0
1
0
1
 
0

1
0
7

 
C

C
C

C
 C

C
C

O
,  

0
1
0

1
C

  
C

O
I
C

0
1

 
0

1
1
71

1
7
1
 C

0
0

0
1 002 U 0009 B 

T4S1MW09 T451MW09-GW-1 2/9/2005 003 B 0 015 B 0 069 U 265 1 30 0 190 020 U 549 0 027 U 0 008 J 26 
T4S1MWO9 T451MW09-GW-1 5/9/2005 005 B 0 052 0 16 629 288 08 02 U 382 0 006 6 0 015 B 8 11 

T4S1MW10 T4S1MV41OrGW-1 9/1/2004 009 U 0 024 002 U 06 1 9 0 156 005 B 57 002 U 0 004 B 

T4S1MW10 T4S1MW10-G54-1 2/4/2005 005 U 0 020 U 0 06 081 062 0 046 005 B 36 0 020 U 0 020 U 
T4S1MW10 T4S1MW10-GW-1 5/9/2005 002 6 0 020 U 0 08 043 079 006 02 U 461 0 020 U 0 007 B 

T4S1MW11 T4S1MW11r554-1 04/19/2004 0 03 B 002 U 005 043 2 13 026 0 10 U 495 001 U 0 018 U 
T4S1MW11 T4S1MW11•GW-1 9/1/2004 0 04 B 002 B 002 037 1 24 0 092 004 B 464 002 U 0 014 B 

T4S1MW11 T4S1MV411-GW-1 2/8/2005 0 05 U 0 020 U 003 026 044 0 017 B 020 U 3 1 0020 U 0 020 U 

T4S1MW11 T451MW11-GW-1 5/10/2005 005 U 002 U 002 U 096 I U 0 075 U 020 U 185 J 002 U 002 U 195 U 

T4S1MW12 T4S1MV412-GW-1 0411912004 0 03 B 003 002 056 636 02 0 10 U 396 001 U 0 017 B 356 

T4S1MW12 T451MW12-GW-1 813112004 0 05 U 001 B 002 U 271 087 0 13 02 U 347 002 U 002 U 
T4S1MW12 T451MW12-GW-1 217/2005 0 04 B 0 006 B 003 084 087 0 062 006 B 26 0 015 B 0 020 U 65 

T4S1MW12 T451M7412-554-1 5/9/2005 0 14 0 036 0 15 1231 374 227 02 U 11 9 0 020 U 0 008 B 11 5 

T4S1MW13 T4S1MW13-GW-1 04/16/2004 0 03 B 002 U 0 02 B 066 072 003 0 10 U 23 001 B 0 041 

T4S1MW13 T4S1MW13-GV4-1 8/31/2004 0 05 U 002 U 0 02 U 255 039 002 U 02 U 351 002 U 002 U 05 B 

T4S1MW13 T451MW13•GW-1 2/8/2005 0 05 U 0 020 U 0 02 U 047 029 0 030 005 B 2 1 0 020 U 0 020 U 
T4S1MW13 T4S1MW13•GW-1 5/10/2005 0 05 U 002 U 0 024 U 1 63 083 B 0 292 020 U 1 97 J 002 U 002 U 273 U 

T4S1MW15 T4S1MW15-GW-1 04/16/2004 002 U 002 U 0 01 B 043 1 34 005 0 10 U 03 B 001 U 0 006 B 
T4S1MW15 T4S1MW15-GW-1 8/27/2004 005 U 001 B 0 02 U 4 12 1 91 11 02 U 956 002 U 002 U 

T4S1MW15 T451MW15-GW-1 2/9/2005 0 05 U 0 008 B 0 086 1 36 1 32 0425 020 U. J 944 0 020 U 0 020 11 23 

T4S1MW15 T4S1MW15-GW-1 5/10/2005 0 1 U 0 112 0 056 21 9 1 923 1 1091 020 U 204 J 004 U 004 U 31 5 

T4S1MW16 T4S1MW16-GW-1 04/19/2004 0 06 004 0 18 023 458 0 11 0 10 U 734 003 0 072 968 

T4S1MW16 T4S1MW16-GV4-1 8/27/2004 033 0 058 0 06 1 65 143 1 1 12 02 U 462 002 U 001 6 137 

T4S1MV416 T4S1MW16-GW-1 2/10/2005 0 11 0 011 B 0 222 057 389 0 689 020 U 252 002 U 0 020 U. J 103 

T4S1MW20 T4S1MW20-GW-1 9/2/2004 005 U 0 027 003 085 095 0 186 02 U 108 002 U 0 005 B 44 

T4S1MW20 T4S1MW20-GW-1 2/10/2005 005 U 0 011 B 0 095 U 021 U 064 0 133 020 U 10 1 002 U 0 008 J 

T4S1MW20 T4S1MW20-GV4-1 5/11/2005 005 U 002 U 0 038 U 1 37 069 B 0 176 020 U 7 14 J 002 U 002 U 2 74 U 

T4S1MW21 T4S1MW21-GW-1 9/2/2004 005 U 0 017 B 004 048 059 0056 02 U 203 0 011 B 0 007 B 

T4S1MW21 T4S1MW21-GVV-1 2/10/2005 005 U 0 015 B 0113 024 U 068 0 100 020 U 180 002 U 0 009 J 45 

T4S1MW21 T4S1MVV21-GW 5/11/2005 0063 U 0035 U 0397 1 325 148 1110 020 U 117 J 002 U 002 U 578 U 

Preliminary Fish Consumption SLV 4. 00 4200 63 26000 

Screening Levels Aquatic SLV 1 600 150 53 025 

Please refer to notes at end of table 
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TABLE 19B 
GROUNDWATER CHEMISTRY RESULTS: METALS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Dissolved Metals Ipt iL) 
Sample Location: Sample ID: 	 Date Sampled: Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc 

T4S1MW09 T4S1MW09-GW-1 9/1/2004 009 U 86 002 U 002 U 097 092 002 U 02 U 335 

D
D

D
  

L
O

W
S

  
S

n
in

D
 	

D
D

I
O

 3
3

4
3
3
  

n
n

S
S

 	
W

in
 W

in
D

  
E

nn
p

 

002 U 0 007 B 
T4S1MW09 T451MW09-GW-1 2/9/2005 005 U 87 0020 U 0 053 091 041 0093 020 U 545 0020 U 0 020 U 
T4S1MWO9 T4S1MW09-GW-1 5/9/2005 0 09 U 11 U 0020 U 009 1 82 059 001 B 02 U 998 0020 U 0 007 B 

T4S1MW10 T4S1MV410•GW-1 9/1/2004 005 U 03 B 002 U 002 U 091 1 37 0 042 009 B 507 002 U 002 U 
T4S1MW10 T4S1MW10-GW-1 2/4/2005 009 U a B 0 020 U 004 016 B 090 0 020 U 006 B 39 0 020 U 0 020 U 
T4S1MW10 T4S1MW10-GW-1 5/9/2005 005 U 8 B 0 020 U 006 117 084 001 B 02 U 921 0 020 U 0 020 U 

T4S1MW11 T4S1MW11•574-1 04/19/2004 013 4 002 U 002 009 B 065 001 U 010 U 444 001 U 001 B 217 
T4S1MW11 T4S1MW11•GW-1 9/1/2004 009 U 002 U 002 U 068 092 002 U 009 B 499 002 U 002 U 09 
T4S1MW11 T4S1M1N11-GW-1 2/8/2005 006 0 020 U 003 046 033 0 078 008 B 3 1 0 020 U 0 020 U 
T4S1MW11 T4S1MW11-GW-1 5/10/2005 009 U 65 J 0 020 U 002 U 047 1 U 002 U 020 U 293 J 0 020 U 002 U 108 U 

T4S1MW12 T4S1MV412-GW-1 04/19/2004 0 14 2 002 U 002 B 022 082 001 B 0 10 U 382 001 U 0 015 B 269 
T4S1MW12 T451MW12-GW-1 8/31/2004 0 05 U 10 U 002 U 002 U 083 024 002 U 02 U 275 002 U 002 U 09 
T4S1MW12 T451MW12-GW-1 2/7/2005 0 05 U 06 0020 U 002 U 092 0 12 0 020 U 009 B 26 0020 U 0 020 U 42 
T4S1MW12 T4S1MW12-GW-1 5/9/2005 0 02 B 055 0020 U 003 J 1 37 037 003 02 U 983 0020 U 0 020 U 282 

T4S1MW13 T451MV413-GW-1 04116/2004 0 09 146 002 U 001 U 066 096 001 B 0 10 U 24 001 U 0 007 B 1 5 
T4S1MW 13 T4S1MW13-GW•1 8/31/2004 005 U 64 B 002 U 002 U 079 039 002 U 02 U 3 1 002 U 002 U 
T4S1MW13 T4S1MW13-GW-1 2/8/2005 005 U 14,4 0020 U 0 02 092 0 18 0 026 007 B 24 0020 U 0 020 U 
T4S1MW13 T451MW13-GVV-1 5/10/2005 005 U 124 J 002 U 0 02 U 038 U 1 U 0 022 U 020 U 1 09 J 002 U 0 020 U 1 01 U 

T4S1MW15 T451MW15•574-1 04/16/2004 0 06 02 U 002 U 0 02 047 1 28 001 U 0 10 U 04 001 U 0 006 B 
T4S1MW15 T4S1MW15•GW-1 8/27/2004 0 05 U 10 U 002 U 0 02 U 68 1 07 002 02 U 549 002 U 002 U 
T4S1MW15 T4S1M1N15-GW-1 2/9/2005 0 05 U 03 B 0 020 U 0 090 118 1 00 0 068 020 U. J 10 1 0 020 U 0 020 U 1 6 
T4S1MV415 T4S1MW15-GW-1 5/10/2005 0 05 U 02 J 0 020 U 0 02 U 1 96 1 U 0 023 U 020 U 336 J 002 U 0 020 U I 60 U 

T4S1MW16 T4S1MW16-GW•1 04/19/2004 0 18 09 002 U 0 14 006 U 402 002 0 10 U 7 19 002 U 0 039 !I 18 
T4S1MW16 T451MW16-GW-1 8/27/2004 0 02 B I B 0 007 B 0 03 046 293 0 036 009 B 4 18 002 U 0 006 B 
T4S1MW16 T4S1MW16-GW-1 2/10/2005 009 3 B 0 020 U 0 202 093 2 16 0 600 020 U. J 291 0020 U 0 020 U 

T4S1MV420 T4S1MW20-GW-1 9/2/2004 009 U 1 8 0 014 B 0 02 029 061 0 01 B 02 U 102 002 U 0 005 B 32 
T4S1MW20 T4S1MW20•GW-1 2/10/2005 009 U 1 3 0 011 B 0 075 031 097 0 070 020 U. J 102 0 020 U 0 020 U 
T4S1MW20 T4S1MW20-5W-1 5/11/2005 009 U 14 J 002 U 0 027 U 080 1 U 0 020 U 020 U 791 J 0 020 U 002 U 2 39 U 

T4S1MV421 T4S1MW21-574-1 9/2/2004 009 U 03 B 0 013 B 004 029 099 0 035 02 U 199 002 U 0 005 B 
T4S1MW21 T4S1MW21-GW-1 2/10/2005 002 B 09 U 0 012 B 0 110 033 069 0 091 020 U. J 184 0 020 U 0 007 B 
T4S1MW21 T4S1MW21•GW-1 5/11/2005 009 U 0 1 J 002 U 0 086 079 1 U 0 022 U 020 U 104 J 0 020 U 002 U 3 26 U 

Preliminary Fish Consumption SLV 4600 4200 63 26.000 
Screening Levels Aquatic SD/ 1600 150 53 029 74 	''' 	11 	If '  5 29 077 92 5 0 12 40 120 If  

Notes: 
1 All analytes are reported in the table 
2 Total/Dissolved Metals using EPA 6000 7000 Series Methods 
3 pg/L = Micrograms per liter 
4 Fish Consumption SLV = EPA National Recommended Water (Duality CriterM 2002 Human Health Mr Consumption of Fish 
5 Aquatic SLV - EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota (noted with" r Where CCC values are not available Oregon Department of Environrnental Quality Level 

Screening 	Values (SLVs; for Surface Water Aquatic are listed 
6 • = No scr,nrrirro level available or not analyzed 
7 B = The result is an estimated concentration that is less than the MRL but greater than or equal to the method detechon limit (MDLi 
8 U = The compound was analyzed for but was not detected at or above the MRL/MDL 
9 N = The matrix spike sample recovery is not within control limits The case narrative suggests that this sample may be biased low 
10 	= SLV for Chromium II 
11 	SLV for Chromium VI 
12 Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria (for chromium. Chromium III usech 
13 Shaded values indicate that the detected concentration exceeds the EPA AWOC criteria 
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TABLE 20A 
GRAB SAMPLE CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sarnple Location: 

Sarnple ID: 

Date Sarnpled: 

Preliminary Screening Levels T4S1SB-01 T4S1SB-02 T4S1SB-03 T4S1SB-04 T4SISB-9 T4S1SB-10 T4S1SB-1I T4S1SB-12 T4S1SB-14 T4S1SB-15 T4S1SB-16 

Fish Consumption 

SLV 
SLV A quatic 

SB01-GW-1 

04/01/2004 

51302-GW-1 

04/01/2004 

5B03-GW-1 

04/05/2004 

5B04-GW-1 

04/05/2004 

T4SIGW-9-1 

9/1/2004 

T4SIGW-10-1 

9/8/2004 

T4S1GW-11-1 

9/9/2004 

T4SIGW-12-1 

9/9/2004 

T4S1SB-14-1 

8/24/2004 

T4S1GW-15-1 

9/7/2004 

T4SIGW-16-1 

9/7/2004 

HCID (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

TPH (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

1000 

1000 

1000 

50 U 

250 U 

500 U 

50 U 

250 U 

500 U 

50 U 

250 U 

500 U 

50 U 

250 U 

500 U 

Sarnple Location: 

Sarnple ID: 

Date Sarnpled: 

Prelirninary Screening Levels T4S1SB-17 T4S1SB-18 T4S1SB-19 T4S1SB-20 T4S1SB-21 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-25 T4S1SB-26 T4S1SB-28 

Fish Consumption 
SLV 

Aq uatic SLV 
T4SIGW-17-1 

9/712004 

T4S1GW-18-1 

9/3/2004 

T4S1GW-19-1 

9/9/2004 

T4SIGW-20-1 

9/7/2004 

T4S1GW-21-1 

9/13/2004 

T4SIGW-22-1 

9/2/2004 

T4S1GW-23-1 

9/2/2004 

T4SIGW-24-1 

8/27/2004 

T4SIGW-25-1 

8/27/2004 

T4S1GW-26-1 

8/26/2004 

T4SIGW-28-1 

8/26/2004 

HCID (pg/L) 

Gasolinu Hange 

Diesel Range 

Residual Range 

250 LI 

630 LI 

630 LI 

250 LI 

630 LI 

630 LI 

TPH (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

1,000 

1,000 

1,000 

13 J 

250 U 

500 U 

12 J 

250 U 

500 U 

12 J 

250 U 

500 U 

16 J 

430 H 

1,800 0 

18 J 

250 U 

500 U 

250 U 

500 U 

250 U 

250 U 

500 U 

250 U 

250 U 

500 U 

250 U 

250 U 

500 U 

Sarnple Location: 

Sarnple ID: 

Date Sarnpled: 

Preliminary Screening Levels T4SISB-31 T4S1SB-32 T4S1SB-33 T4SISB-34 T4S1SB-35 T4S1SB-36 T4S1SB-37 T4S1SB-38 T4S1SB-39 T4S1SB-40 T4S1SB-41 

Figh Consumption 

SLV 
Aq uatic SLV 

T4S1GW-31-1 

9/8/2004 

T4S1GW-32-1 

9/3/2004 

T4S1GW-33-1 

9/3/2004 

T4S1GW-34-1 

9/1/2004 

T4S1GW-35-1 

9/1/2004 

T4SIGW-36-1 

9/3/2004 

T4S1GW-37-1 

9/1/2004 

T4S1 GW-38-1 

8/31/2004 

T4SIGW-39-1 

9/1/2004 

T4S1GW-40-1 

8/27/2004 

T4SIGW-41-1 

8/27/2004 

HCID (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

Gasoline Range 

Diesel Range 

Residual Range 

0 

1,000 

1,000 

13 J 

250 U 

500 U 

12 J 

250 U 

500 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

500 U 

250 U 

500 U 

Please refer to notes at end of t 
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TABLE 20A 
GRAB SAMPLE CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 

Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1GW-42 T4S1SB-43 T4S1SB-44 T4S1SB-45 T4S1SB-46 T4S1S13-47 T4S1SB-48 T4S1SB-49 

Fish Consumption 

SLV 
Aquatic SLV 

T4S1GW-42-1 

9/7/2004 

T4S1GW-43-1 

8/31/2004 

T4S1GW-44-1 

8/31/2004 

T4S1SB-45-1 

8/23/2004 

T4S1SB-46-1 

8/23/2004 

T4S1S13-47-1 

8/23/2004 

T4S1SB-48-1 

8/23/2004 

T4S1SB-49-1 

8/23/2004 

HCID (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

250 U 

630 U 

630 U 

TPH (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

1000 

1000 

1000 

250 U 

250 U 

500 U 

19 J 

250 U 

500 U 

250 U 

250 U 

500 U 

250 U 

250 U 

500 U 

Sample Location: 

Sample ID: 

Date Sampled: 

Preliminary Screening LevelS T4S1SB-50 T4S1SB-82 T4S1SB-83 T4S1SB-84 T4S1SB-85 T4S1SB-86 T4S1SB-87 

Fish Consumption 
SLV 

Aq 	t 	SLV uaic  
T4S1SB-50-1 

8/23/2004 

T4S1GW-82-1 

9/1/2004 

T4S1GW-83-1 

9/112004 

T4S1GW-84-1 

9/9/2004 

T4S1GW-85-1 

9/8/2004 

T4S1GW-86-1 

9/8/2004 

T4S1GW-87-1 

9/8/2004 

HCID (pg/L) 

Gas,/lino/ -Lmoge 

Diesel Range 

Residual Range 

250 LI 

630 LI 

630 U 

250 LI 

630 LI 

630 U 

250 LI 

630 LI 

630 U 

TPH (pg/L) 

Gasoline Range 

Diesel Range 

Residual Range 

1.000 

1.000 

1,000 

250 U 

250 U 

500 U 

250 U 

67 J 

75 J 

250 U 

250 U 

500 U 

250 U 

250 U 

130 J 

Notes: 

1. TPH =Total petroleum hydrocarbons (TPI-1) by Northwest Total Petroleum Hydrocarbons (NWTPH). 

2. pg/L = Micrograms per liter. 

3. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. None available for TPH. 

4. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota. Where CCC values are not available. Oregon Department of 

Environmental Quality Level 11 Screening Level Values (SLVs) for Surface Water Aquatic are listed. None available for TPH. IN accordance with DEQ policy. 

1,000 pg/L used for TPH screening level for surface water ecological receptors. 

5. -- = No screening level available or not analyzed. 

6. J = The result is an estimated concentration that is less than the method repotting limit (MRL) but greater than or equal to the noethod 

detection limit (MDL). 

7. U = The compound was analyzed /or but was not detected at or above the MRL/MDL. 

8. H = The chronoatograplic fingerprint of the sample resembles a petroleum product. but the elution pattern indicates the presence 

of a greater amount of heavier molecular weight constituents than the calibration standard. 

9. 0 = The chromatographic fingerprint of the sample resembles an oil. but does not match the calibration standard. 
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TABLE 20B 
GRAB SAMPLE CHEMISTRY RESULTS: PETROLEUM HYDROCARBONS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-05 T4S1SB-06 T4S1SB-07 T4S1SB-08 T4S1SB-51 T4S1SB-52 T4S1SB-53 T4S1SB-54 T4S1SB-55 
Fish Consumption 

SLV 
Aquatic SLV 

SB05-GW-1 
0313112004 

SB06-GW-1 
03/31/2004 

SB07-GW-1 
03/30/2004 

SB08-GW-1 
03/31/2004 

T4S1GW-51-1 
9/1/2004 

T4S1GW-52-1 
9/1/2004 

T4S1GW-53-1 
8/30/2004 

T4S1GW-54-1 
9/1/2004 

T4S1GW-55-1 
8/31/2004 

HCID (pg/L) 
Gasoline Range 
Diesel Range 
-rosirlual -range 
TPH (pg/L) 
Gauche,' ,range 
Diesel Range 
Residual Range 

1,000 
1.000 
1,000 

50 U 
250 U 
500 U 

50 U 
250 U 
500 U 

50 U 
250 U 
500 U 

50 U 
250 U 
500 U 

250 U 
630 U 
630 U 

36 J 
250 U 
86 J 

250 U 
630 U 
630 U . 

14 J 
250 U 
500 U 

250 U 
250 U 
500 U 

13 J 
250 U 
500 U 

250 U 
630 U 
630 U 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Sc eening Levels T4S1SB-56 T4S1SB-57 T4S ISB-58 T4S1SB-59 T4S1SB-60 T4S1SB-63 T4S ISB-64 T4S1SB-65 T4S1SB-66 
Fish Consumption 

SLV 
Aquatic SLV 

T4S1GW-56-1 
8/31/2004 

T4S1GW-57-1 
8/31/2004 

T4S1GW-58-1 
8/31/2004 

T4S1GW-59-1 
9/9/2004 

T4S1GW-60-1 
8/30/2004 

T4S1GW-63-1 
9/9/2004 

T4S1GW-64-1 
9/9/2004 

T4S1GW-65-1 
8/31/2004 

T4S1GW-66-1 
9/9/2004 

HCID (pg/L) 
Gasoline Range 
Diesel Range 
Residual Range 
TPH (pg/L) 
Gasoline Range 
Diesel Range 
Residual Range 

1.000 
1.000 
1,000 

250 U 
630 U 
630 U 

250 U 
630 U 
630 U 

250 U 
630 U 
630 U 

250 U 
250 U 
500 U 

16 J 
250 U 
500 U 

250 U 
250 U 
500 U 

15 J 
250 U 
500 U 

12 J 
250 U 
500 U 

250 U 
250 U 
500 U 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Sc eening Levels T4S1SB-67 T4S1SB-68 T4S ISB-69 T4S1SB-77 T4S1SB-78 T4S1SB-79 T4S1SB-80 T4S1SB-81 
Fish Consumption 

SLV 
Aquatic SLV 

T4S1GW-67-1 
9/8/2004 

T4S1GW-68-1 
9/9/2004 

T4S1GW-69-1 
9/9/2004 

T4S1GW-77-1 
8/30/2004 

T4S1GW-78-1 
8/30/2004 

T4S1GW-79-1 
8/30/2004 

T4S1GW-80-1 
8/30/2004 

T4S1GW-81-1 
8/30/2004 

HCID (pg/L) 
Gasoline Range 
Diesel Range 
-rosirltral -range ,  
TPH (pg/L) 
Gasoline ,■ ange 
Diesel Range 
Residual Range 

1,000 
1,000 
1,000 

130 J 
160 J 
84 J 

250 U 
250 U 
500 U 

250 U 
250 U 
500 U 

14 J 
250 U 
500 U 

13 J 
250 U 
500 U 

250 U 
250 U 
500 U 

250 U 
500 U 

250 U 
250 U 
500 U 

Notes: 
1. TPH =Total petroleum hydrocarbons (TPFI) by Northwest Total Petroleum Hydrocarbons (NWTPH). 
2. pg/L = Micrograms per liter. 
3. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. None available for T PH. 
4. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota. Where CCC values are not available. Oregon Department of 

Environmental Quality Level II Screening Level Values (SLVs) for Surface Water Aquatic are listed. None available for TPH. IN accordance with DEG policy. 
1.000 pg/L used for TPH screening level for surface water ecological mceptors. 

5. -- = No screening level available or not analyzed. 
6. J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method 

detection limit (MDL). 
7. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
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TABLE 21A 
GRAB SAMPLE CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample I0: 

Lab ID: 
Date Sampled: 

Preliminary Screening Levels T4S1SB-01 T4S1SB-02 T4S1SB-03 T4S1SB-04 T4S1SB-09 T4S1SB-10 T4S1SB-11 T4S1SB-12 T4S1SB-14 T4S1SB-15 T4S1SB-16 

Fish Consumption 
SLV 

Aquatic SLV 
SB01-GW-1 

0410112004 

SB02-GW-1 

0410112004 

SB03-GW-1 

0410512004 

SB04-GW-1 

0410512004 

T4S1GW-9-1 

62406700-015 
91112004 

T4S1GW-10-1 

62406847-006 
918/2004 

T4S1GW-11-1 

62406982-005 
9/9/2004 

T4S1GW-12-1 

62406982-002 
9/9/2004 

T4S1SB-14-1 

62406369-003 
8/24/2004 

T4S1GW-15-1 

62406805-008 
9/712004 

T4S1GW-16-1 

62406805-006 
9/712004 

PAHs (pg/L) 
Naphthalene 620 0.020 U 0.020 U 0.0086 0.023 0.036 0.037 0.051 0.064 0.02 U 0.02 U 0.02 U 
1-Methylphenanthrene 
2-Methylnaphthalene 0.0163 0.0123 0.035 0.022 0.00683 0.00863 0.0098 J 
Acenaphthylene 0.020 U 0.020 U 0.020 U 0.020 U 0.0022 J 0.0018 J 0.0071 J 0.022 0.0072 J 0.02 U 0.0049 J 
Acenaphthene 990 520 0.020 U 0.020 U 0.020 U 0.020 U 0.021 U 0.02 U 0.0031 J 0.0058 J 0.02 U 0.02 U 0.02 U 
Dibenzofuran -- 0.021 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

Fluorene 5.300 3.9 0.020 U 0.020 U 0.020 U 0.020 U 0.021 U 0.02 U 0.0042 J 0.0071 J 0.0026 J 0.02 U 0.02 U 
Phenanthrene -- 6.3 0.0153 0.020 U 0.020 U 0.020 U 0.00733 0.02 U 0.035 0.069 0.029 0.0143 0.016 J 

Anthracene 40.000 13 0.0123 0.0173 0.0103 0.020 U 0.00553 0.02 U 0.011 	J 0.022 0.021 0.013 3 0.02 J 
Fluoranthene 140 6.16 0.019 3 0.020 U 0.020 U 0.020 U 0.00793 0.004 3 0.08 0.081 0.049 0.02 U 0.03 

Pyrene 4.000 0.023 0.020 U 0.020 U 0.020 U 0.0056 J 0.02 U 0.,1,16 0,63 0.022 0.04 
Benz(a)anthracene 0.018 0 0.0133 0.020 U 0.020 U 0.020 U 0.021 	U 0.02 U 0.00753 0.02 J 

Chrysene 0.018 0.012 J 0.020 U 0.020 U 0.020 U 0.0028 J 0.02 U 0.039 111147 0.0078 J 0.022 
Benzo(blfluoranthene 0.018 0.020 U 0.020 U 0.020 U 0.020 U 0.0022 3 0.02 U 0.023 0.02 U 0.0089 J 

BenzoNfluoranthene 0.018 0.020 U 0.020 U 0.020 U 0.020 U 0.00153 0.02 U 0.026 3 0.02 U 0.013 J 
Benzo(a)pyrene 0.018 0.014 0.020 U 0.020 U 0.020 U 0.020 U 0.021 	U 0.02 U 0.027 0.0052 J 0.01713 

Indeno(1.2.3-cd)pyrene 0.018 0.020 U 0.020 U 0.020 U 0.020 U 0.021 U 0.02 U 0.021 e.e24 0. ,, N J 0.02 U 0.0078 J 
Dibenz(a.h)anthracene 0.018 0.020 U 0.020 U 0.020 U 0.020 U 0.021 	U 0.02 U 0.00393 0.0053 J 0.0023 J 0.02 U 0.02 U 
Benzo(g.h.0perylene 0.020 U 0.020 U 0.020 U 0.020 U 0.021 U 0.02 U 0.022 0.025 0.011 	J 0.02 U 0.0075 J 

Sample LOCAtion: 

Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-17 T4S1SB-18 T4S1SB-19 T4S1SB-20 T4S1SB-21 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-25 T4S1SB-26 T4S1SB-28 

Fish Consumption 
SLV 

Aquatic SLV 
T4S1GW-17-1 

91712004 

T4S1GW-18-1 

91312004 

T4S1GW-19-1 

91912004 

T4S1GW-20-1 

9/7/2004 

T4S1GW-21-1 

911312004 

T4S1GW-22-1 

91112004 

T4S1GW-23-1 

91212004 

T4S1GW-24-1 

812712004 

T4S1GW-25-1 

812712004 

T4S1GW-26-1 

812612004 

T4S1GW-28-1 

812612004 

PAHs (pg/L) 

Naphthalene 620 0.012 J 0.027 0.16 0.037 0.037 0.051 0.056 0.029 0.018 J 0.024 

1-Methylphenanthrene -- 

2-Methylnaphthalene -- 0.0073 J 0.014 J 0.065 0.015 J 0.028 0.043 0.018 J 0.0099 J 0.0091 J 0.014 J 

Acenaphthylene 0.02 U 0.0027 J 0.076 0.021 	U 0.02 U 0.077 0.02 U 0.02 U 0.0025 J 0.0026 J 

Acenaphthene 990 520 0.02 U 0.0021 J 0.013 J 0.021 	U 0.02 Ui 0.15 0.0048 J 0.02 U 0.00233 0.02 U 

Dibenzofuran 0.02 U 0.02 U 0.015 J 0.021 U 0.02 U 0.015 J 0.02 U 0.02 U 0.02 U 0.02 U 

Fluorene 5.300 3.9 0.02 U 0.0031 J 0.031 0.021 	U 0.004 J 0.2 0.02 U 0.02 U 0.00393 0.0031 J 

Phenanthrene 0.02 U 0.02 U 0.23 0.021 	U 0.02 U 0.44 0.02 U 0.02 U 0.02 U 0.02 U 

Anthracene 40.000 13 0.038 0.00523 0.072 0.016 J 0.02 U 0.12 0.00753 0.02 U 0.02 U 0.02 U 

Fluoranthene 140 6.16 0.011 	J 0.0091 J 0.27 0.021 	U 0.00383 0.33 0.043 0.02 U 0.02 U 0.02 U 

Pyrene 4.000 0.02 U 0.00953 0.36 0.021 	U 0.00353 n.lip. 0.037 0.02 U 0.02 U 0.02 U 

Benz(a)anthracene 0.018 0 0.00483 0.00253 0.01881 0.021 U 0.02 U 1.31 0.02 U 0.02 U 0.02 U 0.02 U 

Chrysene 0.018 0.02 U 0.0031 J 13 0.021 U 0.02 U 0.021 0.02 U 0.02 U 0.02 U 

Benzo(b)fluoranthene 0.018 0.00363 0.02 U 06 0.021 U 0.02 U 0.013 J 0.02 U 0.02 U 0.02 U 

Benzolk)fluoranthene 0.018 0.00363 0.00143 0071 0.021 U 0.02 U , 0.00993 0.02 U 0.02 U 0.02 U 

Benzo(a)pyrene 0.018 0.014 0.0042 J 0.0023 J 00811 0.021 U 0.02 U 0.0085 J 0.02 U 0.02 U 0.02 U 

Indeno(1.2.3-cd)pyrene 0.018 0.0025 J 0.02 U 0.072 0.021 U 0.02 U 0,052 0.02 U 0.02 U 0.02 U 0.02 U 

Dibenz(a.hlanthracene 0.018 0.02 U 0.02 U 0.012 J 0.021 U 0.02 U 0.012 J 0.02 U 0.02 U 0.02 U 0.02 U 

Benzo(g.h.0perylene 0.02 U 0.02 U 0.083 0.021 U 0.02 U 0.055 0.0071 J 0.02 U 0.02 U 0.02 U 

Please refer to notes at end of table. 
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TABLE 21A 
GRAB SAMPLE CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Lab ID: 

Date Sampled: 

Screening Levels T4S1SB-31 T4S1SB-32 T4S1SB-33 T4S1SB-34 T4S1SB-35 T4S1SB-36 T4S1SB-37 T4S1SB-38 T4S1SB-39 T4S1S13-40 T4S1SB-41 

Fish Consumption SLV Aquatic SD/ 
T4S1GW-31-1 
82406926-001 
91812004 

T4S1GW-32-1 
82406760-007 
91312004 

T4S1GW-33-1 
82406805-001 
91312004 

T4S1GW-34-1 
82406700-012 
91112004 

T4S1GW-35-1 
82406700-014 
91112004 

T4S1GW-36-1 
82406760-004 
91312004 

T4S1GW-37-1 
82406700-017 
911/2004 

T4S1GW-38-1 
82406645-009 
8/31/2004 

T4S1GW-39-1 
82406700-013 
9/1/2004 

T4S1GW-40-1 
82406536-001 
8/27/2004 

T4S1GW-41-1 
82406536-002 
8/27/2004 

PAHs (pg/L) 
Naphthalene 620 0.026 0.012 J 0.016 J 0.023 0.058 0.064 0.056 0.041 0.069 0.016 J 0.011 	J 
1-Methylphe000threne 

2-Methylnaphthalene 0.016 J 0.0066 J 0.0093 J 0.012 J 0.029 0.021 0.018 J 0.026 0.02 0.011 	J 0.007 J 
Acenaphthylene 0.013 J 0.0019 J 0.02 U 0.02 U 0.02 U 0.0032 J 0.0022 J 0.025 U 0.0026 J 0.02 U 0.02 U 
Acenaphthene 990 520 0.0058 J 0.02 U 0.02 U 0.02 U 0.02 U 0.0027 J 0.02 U 0.025 U 0.02 U 0.02 U 0.02 U 
Dibenzofuran -- 3.7 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.025 U 0.02 U 0.02 U 0.02 U 

Fluorene 5.300 3.9 0.009 J 0.0027 J 0.02 U 0.02 U 0.0027 J 0.02 U 0.0027 J 0.0046 J 0.02 U 0.02 U 0.02 U 
Phenanthrene 0.091 0.02 U 0.0092 J 0.0039 J 0.0064 J 0.02 U 0.01 	J 0.0073 J 0.0086 J 0.0045 J 0.0046 J 

Anthracene 40.000 13 0.029 0.017 J 0.017 J 0.0012 J 0.0027 J 0.0029 J 0.0025 J 0.0039 J 0.0029 J 0.023 0.032 
F luoranthene 140 6.16 0.11 0.012 J 0.0079 J 0.02 U 0.0037 J 0.0054 J 0.011 	J 0.025 U 0.012 J 0.0077 J 0.0066 J 

Pyreile 4,000 0.15 0.013 J 0.0076 J 0.02 U 0.0035 J 0.0053 J 0.014 J 0.025 U 0.014 J 0.013 J 0.01 J 
Benz(a)atIthracene 0.018 0 0 	71 0.0065 J 0.02 U 0.02 U 0.02 U 0.02 U 0.0076 J 0.025 U 0.005 J 0.0044 J 0.02 U 

Chrysene 0.018 0.064 0.0062 J 0.02 U 0.02 U 0.0014 J 0.0023 J 0.024 0.025 U 0.0043 J 0.02 U 0.0042 J 
Benzo(b)fluoranthene 0.018 0.024 0.0043 J 0.02 U 0.02 U 0.02 U 0.02 U 0.0082 J 0.025 U 0.0031 J 0.02 U 0.02 U 
Benzo(k)fluoranthene 0.018 0.031 0.004 J 0.02 U 0.02 U 0.02 U 0.02 U 0.0046 J 0.025 U 0.0027 J 0.02 U 0.02 U 
Benzo(a)pyrene 0.018 0.014 0 0.0048 J 0.02 U 0.02 U 0.02 U 0.0025 J 0.0057 J 0.025 U 0.0033 J 0.02 U 0.02 U 

Indeno(1.2.3-cd)pyrene 0.018 0.019 J 0.0029 J 0.02 U 0.02 U 0.02 U 0.0022 J 0.00424 0.025 U 0.00254 0.02 U 0.02 U 
Dibenz(a.h)anthracene 0.018 0.00454 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.00264 0.025 U 0.02 U 0.02 U 0.02 U 
Benzo(g.h.i)perylene -- 0.0194 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.00854 0.025 U 0.02 U 0.02 U 0.02 U 

Sample Location: 

Sample ID• 
Date Sampled: 

Screening Levels T4S1SB-42 T4S1SB-43 T4S1SB-44 T4S1SB-45 T4S1SB-46 T4S1SB-47 T4S1SB-48 T4S1SB-49 T4S1SB-50 

Fish Consumption SLV Aquatic SLV 
T4S1GW-42-1 
9/7/2004 

T4S1GW-43-1 
8/31/2004 

T4S1GW-44-1 
8/31/2004 

T4S1SB-45-1 
8/23/2004 

T4S1SB-46-1 
8/23/2004 

T4S1SB-47-1 
8/23/2004 

T4S1SB-48-1 
8/23/2004 

T4S1SB-49-1 
8/23/2004 

T4S1SB-50-1 
8/23/2004 

PAHs (pg/L) 

Naphthalene 620 0.033 0 	U 0.0144 0.021 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

1-Methylphe000threne -- -- -- -- -- 

2-Methylnaphthalene -- 0.018 J 0.02 U 0.0066 J 0.0077 J 0.0067 J 0.0066 J 0.0075 J 0.0066 J 0.0061 J 

Acenaphthylene 0.005 J 0.0067 J 0.003 J 0.0054 J 0.013 J 0.011 	J 0.0036 J 0.0029 J 0.0023 J 

Acenaphthene 990 520 0.02 U 0.00224 0.00224 0.02 U 0.004 J 0.00254 0.02 U 0.02 U 0.02 U 

Dibenzofuran 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

Fluorene 5.300 3.9 0.02 U 0.02 U 0.02 U 0.0026 J 0.005 J 0.0038 J 0.02 U 0.02 U 0.02 U 

Phenanthrene 0.028 0.0194 0.02 U 0.024 U 0.066 0.042 0.02 U 0.02 U 0.02 U 

Anthracene 40.000 13 0.019 J 0.0097 J 0.017 J 0.012 J 0.032 0.021 0.0075 J 0.0073 J 0.0087 J 

Fluoranthene 140 6.16 0.024 0.044 0.023 0.037 0.11 0.069 0.021 0.018 J 0.016 J 

Pyrene 4,000 0.026 0 	' 0.025 0.047 0.024 0.018 J 0.016 J 

Benz(a)anthracene 0.018 0 0.02 U 0.720 0.011 	J 0.022 0 	6 ,  0041 0.0093 J 0.0089 J 0.0067 J 

Chrysene 0.018 0.0096 J 0,032 0.011 	J 0.023 , 0.0082 J 0.0069 J 0.0041 J 

Benzo(b)fluoranthene 0.018 0.02 U 0.018 J 0.0081 J 0.012 J ,t 0.0052 J 0.0043 J 0.0026 J 

Benzo(k)fluoranthene 0.018 0.0044 J 0.022 0.0062 J 0.015 J 0026 0.006 J 0.0042 J 0.0029 J 

Benzo(a)pyrene 0.018 0.014 0.0063 J 0.02/il 0.0078 J 0.018 J 0.0063 J 0.005 J 0.003 J 

Indeno(1.2.3-cd)pyrene 0.018 0.02 U 0.015 J 0.0064 J 0.0099 J 0.022 0.015 J 0.0032 J 0.0026 J 0.02 U 

Dibenz(a.h)anthracene 0.018 0.02 U 0.00334 0.00192 0.0029 2 0.00522 0.00352 0.02 U 0.02 U 0.02 U 

Benzo(g.h.i)perylene 0.02 U 0.015 J 0.0067 J 0.012 J 0.023 0.017 J 0.005 J 0.02 U 0.02 U 
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TABLE 21A 
GRAB SAMPLE CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID• 

Lab ID• 
Date Sampled: 

Preliminary Screening Levels T4S1SB-82 T4S1SB-83 T4S1SB-84 T4S1SB-85 

is F h 
Consu mption SLV 

Aquatic SLV 
T4S1GW-82-1 
82406645-013 
91112004 

T4S1GW-83-1 
82406645-011 
91112004 

T4S1GW-84-1 
82406982-001 
91912004 

T4S1GW-85-1 
82406847-004 
91812004 

PAHs (pg/L) 
Naphthalene 620 0.016 J 0.019 J 0.23 
1-Methylphenanthrene 
2-Methylnaphthalene 0.00782 0.009 J 0.12 
Acenaphthylene 0.00762 0.02 U 0.1 
Acenaphthene 990 520 0.02 U 0.02 U 0.031 20 D 
Dibenzofuran 0.02 U 0.02 U 0.028 

0
 0

  

Fluorene 5.300 3.9 0.02 U 0.02 U 0.03 
Phenanthrene 0.033 0.017 J 0.35 
Anthracene 40.000 13 0.029 0.0162 0.15 
Fluoranthene 140 6.16 0.053 0.0122 0.82 
Pyrene 4.000 0.067 0.01 	J 1.1 

Benz(a)anthracene 0.018 0 0.0331 0.02 U 0.471 
Chrysene 0.018 0.037 0.02 U 0.65 
Benzo(b)fluoranthene 0.018 0.0182 0.02 U 0.44 
Benzo(k)fluoranthene 0.018 0.022 0.02 U 0.42 
Benzo(a)pyrene 0.018 0.014 0.027J 0.02 U 
Indeno(1.2.3-cd)pyrene 0.018 0.013 J 0.02 U 0.48 
Dibenz(a.h)anthracene 0.018 0.02 U 0.02 U 0.11 0.016 J 
Benzo(g.h.i)perylene 0.013 J 0.02 U 0.56 0.052 

Notes: 

1. ally detected compounds are reported in the table. The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a1. 
2. PAHs = Polynuclear Aromatic Hydrocarbons by EPA Method 82700 (SIM). 
3. ug/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLy = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available. Oregon Department of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed. 

7. J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method 
detection limit (MDL). 

8. U = The conlpound was analyzed for but was not detected at or above the MRL/MDL. 

9. i = The MRL/MDL was raised due to a chromatographic interference. 

10.0 = The reported result is from a dilution. 
11. Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria. 
12. Shaded values indicate that the detected concentration exceeds the EPA AWOC criteria. 
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TABLE 21B 
GRAB SAMPLE CHEMISTRY RESULTS: POLYNUCLEAR AROMATIC HYDROCARBONS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Preliminary Sc eening Levels T4S1SB-05 T4S1SB-06 T4S1SB-07 T4S1SB-08 T4S1SB-51 T431513-52 T4S1SB-53 T4S1SB-54 74313B-55 T4S1SB-56 T4S1SB-57 T01313-58 T4S1SB-59 
Fish Consumption 

A 	t 	SLV quaic  SB05-GW-1 SB06-GW-1 SB07-GW-1 SB08-GW-1 T4S1GW-51-1 T4S1GW-52-1 T4S1GW-53-1 T4S1GW-54-1 T4S1GW-55-1 T4S1GW-56-1 T4S1GW-57-1 T4S1GW-58-1 T4S1GW-59-1 
Date Sampled: SLV 03/31/2004 03/31/2004 03/30/2004 03/31/2004 9/1/2004 9/1/2004 8/30/2004 9/1/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 9/9/2004 

PAHs (pg/L) 
Naphthalene 0 020 U 0 020 U 0 006 J 0 020 U 015 011 0 014 J 019 002 U 002 U 0 
1 Methylphenanthrene 
2 Methylnaphthalene 0 067 0 036 0 0092 J 0 091 002 U 002 U 002 U 002 U 0 016 J 
Acenaphthylene 0 020 U 0 020 U 0 023 U 0 020 U 0 036 0 006 J 0 003 J 0 0088 J 0 0073 J 0 0058 J 0 0084 J 0 0061 J 0 011 J 
Acenaphthene 990 520 0 020 U 0 020 U 0 023 U 0 020 U 0 012 J 0 0026 J 002 U 0 0037 J 0 0036 J 0 0034 J 0 0036 J 0 0028 J 0 048 
Dibenzofuran 37 0 0073 J 002 U 002 U 0 0073 J 002 U 002 U 002 U 002 U 001 J 
Fluorene 5 300 39 0 020 U 0 020 U 0 023 U 0 020 U 0 013 J 0 0035 J 0 0032 J 0 0076 J 0 004 J 0 0054 J 0 0033 J 002 U 002 
Phenanthrene 63 0 020 U 0 020 U 0 011 J 0 027 014 0 025 002 U 0 047 0 036 0 037 0 037 0 024 023 
Anthracene 40 000 13 0 022 0 017 J 0 023 U 0 093 0 056 0 0068 J 001 J 0 015 J 0 016 J 0 015 J 0 016 J 0 013 J 005 
Fluoranthene 140 6 16 0 020 U 0 020 U 0 019 J 0041 0 27 0 035 002 U 0 033 004 0046 0 064 0 041 049 
Pyrene 4 	0 0 013 J 0 020 U 0 017 J 0 33 0 044 0043 0 038 0 051 0053 0 076 0 045 

0018 0027 0 020 U 0 020 U 0 012 J Benzm mnthracene 
 

0 15 0 017 J 002 U 0 012 J 0 024 0023 o.o4J 0 024 
Chrysene 0 018 0 020 U 0 020 U 0 014 J 0 024 002 U 0 016 J 0 027 002 0 043 0 024 
Benzo(10fluoranthene 0 018 0 011 J 0 020 U 0 016 J 0 038 013 0 017 J 002 U 0 013 J 0 011 J 0 0095 J 0 026 0 013 J 044 
Benzo(k)fluoranthene 0 018 0 020 U 0 020 U 0 011 	J 0 039 0 13 0 012 J 002 U 0 011 J 0 016 J 0 014 J 0 028 0 016 J 08 
Bervo(mpyrene 0 018 0014 0 020 U 0 020 U 0 013 J 0 0371 0 12) 0 017 J 002 U 0 012 J 0 018 J 0 016 J 0 0331 0 019 J 044 1  
Indeno(1 2 3-cd;pyrene 0 018 0 0093 J 0 020 U 0 0097 J 0 043 0 19 0 013 J 002 U 0 011 J 0 0091 J 0 0075 J 0 019 J 0 0095 J 038 
Dibenzm hjanthracene 0 018 0 0085 J 0 020 U 0 023 U 0 04 0 024 0 0026 J 002 U 0 0025 J 0 0024 J 0 0021 J 0 0044 J 0 0026 J 0 075 
Benzom,h iwerylene 0 010 J 0 020 U 0 011 J 0 041 015 0 016 J 002 U 0 011 J 0 0087 J 0 0078 J 002 J 0 0096 J 035 

Sample Location: 
Sample ID: 

Preliminary Sc eening Levels T4S1SB-60 T4S1SB-63 T4S1SB-64 T4S1SB-65 T4S1SB-66 T4S1SB-67 T4S1SB-68 T4S1SB-69 T4S1SB-77 T4S1SB-78 T4S1SB-79 T4S1SB-80 T4S1SB-81 
Fish Consumption T4S1GW-60-1 T4S1GW-63-1 T4S1GW-64-1 T4S1GW-65-1 T4S1GW-66-1 T4S1GW-67-1 T4S1GW-68-1 T4S1GW-69-1 T4S1GW-77-1 T4S1GW-78-1 T4S1GW-79-1 T4S1GW-80-1 T4S1GW-81-1 

Date Sampled: SLV 
SLV A quatic 

813012004 9/9/2004 9/9/2004 8/31/2004 9/9/2004 9/8/2004 919/2004 9/9/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 
PAHs (pg/L) 

7
 
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

7
7

 
C•1

 C
I C

A
 0

 	
0
 0

 	
0
 	

0
  

Naphthalene 0 014 J 002 002 J 0 011 J 0 014 J 015 0 016 J 0 012 J 002 U 0 019 J 002 U 
1-Methylphenanthrene 
2-Methylnaphthalene 0 0055 J 0 016 J 0 011 J 0 0056 J 001 J 12 0 011 	J 0 0087 J 002 U 0 012 J 002 U 
Acenaphthylene 0 0051 J 0 0052 J 0 0047 J 0 007 J 0 0058 J 002 U 0 0038 J 002 U 0 004 J 0 0058 J 0 0047 J 
Acenaphthene 890 520 0 0035 J 0 0027 J 0 0024 J 0 0026 J 0 0037 J 023 0 0072 J 0 002 J 0 0022 J 0 034 0 0043 J 
Dibenzofuran 37 0 019 U 0 02 U 002 U 002 U 002 U 0 068 0 02 U 002 U 002 U 0 009 J 002 U 
Fluorene 5300 39 0 0036 J 0 0032 J 0 0047 J 0 0029 J 0 0083 J 036 0 0045 J 002 U 0 0036 J 0 015 J 0 0048 J 
Plmianthre ne 63 0 025 0 031 U 0 028 0 031 0 052 087 0 042 002 U 002 02 0 026 
AI 111 a acene 40.000 13 0 017 J 0 017 J 0 011 J 0 018 J 0 015 J 015 0 013 J 002 U 0 0091 J 0 038 0 012 J 
Fluoranthene 140 6 16 005 0051 0 022 0 049 0 061 0 049 0 073 0017 J 

7
 002 043 0 047 

Pyrene 4,000 0 055 0063 0 032 0 061 0 068 022 0 085 002 U 0023 045 005 
Benz(manthracene 0 018 0027 003 1 0031 0 012 J 0027 1 00291 00541 0 044 0 0096 J 0 011 	J 0261 005 
Chrysene 0 018 006 0 034 0 019 J 0 028 001 011 0 051 002 U 0 011 	J 02 
Benzo(10fluoranthene 0 018 0 028 0 027 0 0088 J 0 015 J 0 025 0 0091 J 0 05 001 J 0 006 J 0.34 
Benzo(k;fluoranthene 0 018 0 027 0 028 0 0073 J 9 nis J 9 rQ2 0 0038 J 0 042 00071 J 0 0064 J 0 29 
Bervomjpyrene 0 018 0 014 0029J 003 1 0 011 J 1 0 013 J a ool 0 011 J 0 008 J 0 341 
Indeno(1.2.3-cMpyrene 0 018 0 021 0024 0 0083 J h 01 J 0 0028 J 0.041 0 007 J 0 0051 J 028 
Dibenz(a.boanthracene 0 018 0 0059 J 0 0052 J 002 U 0 0027 J 0 0042 J 0 0019 J 0 0087 J 0 0019 J 002 U 0 054 0 0039 J 
Benzom,h0perylene 0 022 0 023 001 J 001 J 0 019 J 0 0068 J 0 038 0 007 J 0 0053 J 028 0 018 J 

1 Only detected compounds are reporled in the tab e The complete a alyte list is presented in the Sampling and A alysis Plan (Appendi Al of the RI Work Pla (Hart Crowser 2004 ; 
2 PAHs = Polynuclear Aromatic Hydrocarbons by EPA Method 8270C (SIM) 
3 pg/L = Mir roy ,riS per liter 
4 Fish Consurilbi, SLV = EPA National Recommended Water Quality Criteria 2002 Human Health 

for Consur 11.9,1 of Fish 
5 Aquatic SLV = EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota 

moted with a ; Where CCC values are not available Oregon Deparlment of Environmental Quality Level 
Screening Level Values (SLVs; for Surface Water Aquatic are listed 

6 - = No screening level available or not analyzed 
7 J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method 

detection limit (MDLj 
8 U = The compound was analyzed for but was not detected at or above the MRLIMOL 
9 	Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria 
10 Shaded values indicate that the detected concentration exceeds the EPA AWOC criteria 
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TABLE 22A 
GRAB SAMPLE CHEMISTRY RESULTS: SEMI-VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample LOCAtion: Preliminary Screening Levels T4S1SB-14 T4S1SB-15 T4S1SB-16 T4S1SB-42 
Sample ID: 

Date Sampled: 
Fish Consumption 

SDI 
Aquatic SLV 

T4S1SB-14-1 
812612004 

T4S1GW-15-1 
91712004 

T4S1GW-16-1 
91712004 

T4S1GW-42-1 
91712004 

SVOCs (pg/L) 

2
2
2
2
2
2
;
2
 

c
c
c
c
c

c
c
c
  

Phenol 1.700.000 110 0.2 U 0.2 U 0.2 U 
4-Methylphenol 0.48 U 0.48 U 0.48 U 
Isophorone 960 2.340 0.016 J 0.019 J 0.016 J 
4-Chloroaniline 0.2 U 0.2 U 0.2 U 
4-Chloro-3-methylphenol 0.2 U 0.2 U 0.2 U 
Dimethyl Phthalate 1.100.000 3 0.2 U 0.022 J 0.017 J 
Diethyl Phthalate 44.000 210 0.068 J 0.2 U 0.2 U 
Di-n-butyl Phthalate 4.500 35 0.2 U 0.2 U 0.2 U 

Notes: 
1. ally detected compounds aro reported in the table. The complete analyte list is prosented in the Sampling and Analysis Flan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a). 
2. SVOCs = Semivolatile Organic Compounds by EPA Method 8270C. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA Nlational Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Froshwater Biota 

(noted with a.). Where CCC values are not available. Orogon Department of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed 
7. J = The result is an estimated concentration that is less than the method roporting lirilit (MRL) but greater than or equal to the method 

detection lirvit (MDL). 
8. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
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TABLE 22B 
GRAB SAMPLE CHEMISTRY RESULTS: SEMI-VOLATILE ORGANIC COMPOUNDS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: Preliminary Screening Levels T4S1SB-77 T4S1SB-78 
Sample ID: 

Date Sampled: 
Fish 

Consumption SLV 
Aquatic SLV 

T4S1GW-77-1 
8/30/2004 

T4SIGW-78-1 
8/30/2004 

SVOCs (pg/L) 
Phenol 1,700,000 110 9.6 U 9.6 U 
4-Methylphenol -- 9.6 U 9.6 U 
Isophorone 960 2,340 9.6 U 9.6 U 
4-Chloroaniline 9.6 U 9.6 U 
4-Chloro-3-methylphenol 9.6 U 9.6 U 
Dimethyl Phthalate 1,100,000 3 9.6 U 9.6 U 
Diethyl Phthalate 44,000 210 9.6 U 9.6 U 
Di-n-butyl Phthalate 4,500 35 9.6 U 9.6 U 

Notes: 
1. Only detected compounds are reported in the table. The complete analyte list is presented in the Sampling 

and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser, 2004a). 
2 SVOCs = Semivolatile Organic Compounds by EPA Method 8270C. 
3 pg/L = Micrograms per liter. 
4 Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5 Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available, Oregon Department of Environmental Quality Level ll 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6 -- = No screening level available or not analyzed. 
7 U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
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TABLE 23A 
GRAB SAMPLE CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND -TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Leveb 74515B-01 T451513-02 74515B-03 74515B-04 74515B-09 74515B-10 74515B-11 74515B-12 74515B-14 74515B-15 74515B-16 

Fish Consumption SLy Aquatb SLy 
51301-GW-1 
04/01/2004 

51302-CW-1 
04/01/2004 

51303-GW-1 
04/05/2004 

51304-GW-1 
04/05/2004 

7451 GW-9-1 
9/1/2004 

7451CW-10-1 
9/8/2004 

7451 GW-11-1 
9/9/2004 

7451 GW-12-1 
9/9/2004 

745158-14-1 
8/24/2004 

7451CW-15-1 
9/7/2004 

7451CW-16-1 
9/7/2004 

VOCs (pg/L) 
Vinyl Chlonde 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Carbon Disulfide 0.92 
trans-1,2-Dichloroethene 140,000 590 
1,1-Dichlomethane (1,1 -DCA) 47 
2-Butanone (MEK) 
os-1,2-Dichloroethene 590 
Chloroform 410 1,240 
1,1,1-Tochloroethane (TCA) 
Benzene 51 130 
Ito hloroethene (TOE) 30 21,900 
I filuene 200,000 9.8 
I etrachloroethene (PCE) 3.3 840 

7
 

7
 

7
 

LZ'  

7
 

7
 

7
 

7
 

7
 

Pr, 7
 

7
 

7
 

8  

Chlorobenzene 21,000 
Ethylbenzene 29,000 
rn,p-Xylenes 
o-Xylene 
Isopropylbenzene 
n-Propylbenzene 
1,2,4-Tnrnethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1,4-Dichloroben7ene 2,000 
n-Butylbenzene 
Naphthalene 
Mothyl -..mEtryl Ether 

Sample Location: Preliminary Screening Leveb 74515B-17 T451513-18 1451513-21 T451513-22 74515B-23 74515B-24 T451513-25 7451 SB-26 745158-28 74515B-31 74515B-32 
Sample ID: 

Fish Consumption  SLy Aquatic SD/ 
7451GW-17-1 7451GW-18-1 1-451CW-21-1 7451GW-22-1 7451GW-23-1 7451GW-24-1 7451CW-25-1 7451CW-26-1 7451CW-281 7451CW-31-1 7451CW-32-1 

Date Sampled: 9/7/2004 9/3/2004 9/13/2004 9/1/2004 9/2/2004 8/27/2004 8/27/2004 8/26/2004 8/26/2004 9/8/2004 9/3/2004 
VOCs (pg/L) 

7
7
7
7
7
7
7
7
  

,
7
7
7
7
7
7
D

7
7
7
7
7
7
7
7
7
 

2
8

.2 	
2

,2
8

2
' .:2

2
2

8
8

2
2

.2
.2

8,2,2;8;2
2

2;  

Vinyl Chloride 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Carbon Disulfide 0.92 
trans-1,2-Dichloroethene 140,000 590 
1,1-Dichloroethane (1,1-DCA) 47 
2-Butanone (MEK) 
as-1,2-Dichloroethene 590 
Chloroform 1,240 
1,1,1-Trichloroethane (TCA) 11 
Benzene 51 130 
Tochloroethene (TCE) 30 21,900 
Toluene 200,000 9.8 
Tetrachloroethene (PCE) 3.3 840 

7
 

7
 

p, 7
 

7
 

7
 

7
 

Chlorfibcnocne 21,000 
Ethyll).noNle 29,000 
nn,p-Xyleope 
o-Xylene 
Isopropylbenzene 
n-Propylbenzene 
1,2,4-Tnrnethylbenzene 
sec-Butylbenzene 
1,3-DiChlorobensene 
1,4-Dichlorobenzene 2,000 
n-But)(lbenzene 
Naphthalene 
Methyl tert-Butyl Ether 

Please refer to notes at end of table. 
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TABLE 23A 
GRAB SAMPLE CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND -TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-33 T4515E1-34 T45158-35 T4S1SB-36 T4S1SB-37 145156-38 T451513-39 T4S1SB-40 T4S1SB-41 T4S1SB-42 145156-43 
Fish Consumption 

SD/ 
Aquatic SU/ 

T4S1GW-33-1 

91312004 

T4S1GW-34-1 

91112004 

T4S1GW-35-1 

91112004 

T4S1GW-36-1 

9/3/2004 

T4S1GW-37-1 

9/1/2004 

T4S1GW-38-1 

8/31/2004 

T4S1GW-39-1 

9/1 /2004 

T4S1GW-40-1 

8/27/2004 

T4S1GW-41-1 

8/27/2004 

T4S1GW-42-1 

9/7/2004 

T4S1GW-43-1 

8/31/2004  

VOCs (pg/L) 

7
7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
  

S
e
iS

S
S
S
R
I
S
S
S
S
S
S
S
S
S
S
S

e
e

e
e

S
S

e
e

  

Vinyl Chlonde 
Acetone 

1,1-Dichloroethene (1,142)CE) 
Carbon Disulfide 
tr4ns-1,2-Dichloroethene 140,000 
1,1-Dichloroethane (1,1-DCA) 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Thchloroethane (TCA) 

Benzene 51 
Iry hloroethene (TCE) 30 
I /Alone 200,000 
I surachloroethene (PCE) 3.3 

7
  

7
  

Fri  

7
  

c 7
  

c 7
  

c 7
  

c
 7
  

7
  

c
 7
  

7
  

Chlorobenzene 21,000 

Ethylbenzene 
m,p-Xylenes 
o-Xylene 

29,000 

Isopropylbenzene 

n-Propylbenzene 
1,2,4-Tnrnethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
n-Butylbendene 

2 , 000 

Naphthalene 
8/9:hyl -.9c-Eicyl Efifiar 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels 1401019-44 1401013-48 1401013-49 1401013-50 140106-82 1401013-83 140108-84 1401013-85 1401013-86 1401013-87 
Fish Consumption 

SD/ 
Aquatic SD/ 

T4S1GW-44-1 
8/31 /2004 

T401013-48-1 
8/23/2004 

T401013-49-1 
8/23/2004 

T401013-50-1 
8/23/2004 

T4S1GW-82-1 
9/1/2004 

T4S1GW-83-1 
9/1 /2004 

T4S1GW-84-1 
9/9/2004 

T4S1GW-85-1 
9/8/2004 

T4S1GW-86-1 
9/8/2004 

T4S1GW-87-1 
9/8/2004 

VOCs (pg/L) 

7
7
7

,
7
7
7
7

7
7
7
7

,
7
7
7
7
7
7
7
7
7
7
7
7
7
  

E
R,S

g
IE

S
,9

2 ,S
S

S
S

:I
S

S
S

S
S

Q
Q

Q
Q

.2
.2Q

Q
  

Vinyl Chlonde 
Acetone 
1,1-Dichloroethene (1,1-DCE) 

Carbon Disulfide 

trans-1,2-Dichloroethene 140,000 

1,1-Dichloroethane (1,1-DCA) 
2-Butanone (MEK) 
cm-1,2-DichlorOethene 
Chloroform 

1,1,1-Tochloroethane (TCA) 
Benzene 51 
TriChloroethene (TCE) 30 
Toluene 200,000 

co. 

7
  

7
  

7
  

c 7
  

c 2  

c
 

c
 

Tetrachloroethene (POE) 3.3 
Chlorfilicoz5ne 21,000 
Ethyll)cirche 29,000 
rn,p-Xyleope 

o-Xylene 
Isopropylbenzene 
n-Propylbenzene 
1,2,4-Tnrnethylbenzene 
sec-Butylbendene 
1,3-DiChlOrobermene 

1,4-Dichlorobenzene 2,600 
n-BUtylbenzene 
Naphthalene 
Methyl tert-Butyl Ether 

Please refer to notes at end of table. 
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TABLE 23A 
GRAB SAMPLE CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND -TERMINAL 4 SLIP 1 

Notes: 

1. Only detected compounds are reported in the table. !he complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser, 2004a). 

2. VOCs = Vdatile Organic Compounds by EPA Niethod 8260B. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLy = EPA National Recommended Water Quality Cntena: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLV = EPA National Recommended Water Quality Cntena: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available, Oregon Department of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6 -- = No screening level available or not analyzed. 
7 J = The result Is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method 

detection limit (MDL). 
8 U = The compound was analyzed for but was not detected at or above the MRUMDL. 

9 Boxed values indicate that the detected concentration exceeds the Ecological Screening Cntena. 
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TABLE 23B 

GRAB SAMPLE CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 

Sa'pb ID
•
• 

Date Sampled: 

Preliminary Screening Levels T4S1SB-05 T4S1SB-06 T4S1SB-07 T4S1SB-08 T4S1SB-51 T4S1SB-52 T4S1SB-53 T4S1SB-54 T4S1SB-55 T4S1SB-56 T4S1SB-57 

Fish Consumption SLV Aquatic SLV 
SB05-GW-1 

03/31/2004 

SB06-GW-1 

03/31/2004 

SB07-GW-1 

03/30/2004 

SBOS-GW-1 

03)31/2004 

T4S1GW-51 -1 

9i1i2004 

T4S1GW-52-1 

9/1/2004 

T4S1GW-53-1 

8/30/2004 

T4S1GW-54-1 

9/1/2004 

T4S1GW-55-1 

8/31/2004 

T4S1GW-56-1 

8i31/2004 

T4S1GW-57-1 

8/31/2004 

VOCs (pg/L) === ,=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

D
D

 
2
2

2
?2

2
2

2
2
2
2
2
2
2
2
2
2
,
2
2
'
"
'
2
2
"
  

o
 0

0
0

0
 0

0
0
0
0
0
°
0
°
0
o
 	

o
o

, 
Vinyl Chloride 

Acetone 

1.1-Dichloroethene (1,1 -DCE 32 25 

Carbon Disulfide 092 

trans-1 2-Dichloroethene 140.000 

1.1-DicNoroethane (1.1 -DCAI 47 

2-Butanone (MEKI 

cis-12-DicNoroothene 590 

Chloroform 1.240 

1.1.1-Trichloroetharte (TCAI 1 	 1 

Benzene 51 30 

Trichloroethene (10E 30 21.900 

Toluene 200000 98 

Tetrachloroethene (PCE I 33 840 

20
  

2
 

0
 

2
 

0
 

2
 

0
 

Chlorobenzene 21.000 

Ethylbervene 

ro.p-Xylenes 

o-Xylene 

29,000 

Isopropybenzene 

n-Prop :11..n ene 

1.2.4 — rio• 4hylbervene 

sec-Pi i,lb.n ■ene 

1.3-Dichlorobenzene 

14 -Dichlorobenzene 

n-Butylbervene 

2600 

Naphthalene 

Methyl ted-Butyl Ether 

Sample Location: 

Sample ID: 

Date Sampled: 

Pi climinary Scre nIng Levels T4S1SB-58 T4S1SB-59 T4S1SB-60 T4S1SB-61 T4S1SB-62 T4S1SB-63 T4SISB-G4 T4S1SB-65 T4S1SI3.66 T4S1SB.67 T4S1SB-68 

Fish Consumption SLy Aquatic SLy 
T4S1GW-58-1 

8/31/2004 

T4S1GW-59-1 

9/9/2004 

T4S1GW-60-1 

8/30/2004 

T4S1GW-61-1 

9/9/2004 

T4S1GW-62-1 

9/9/2004 

T4S1GW-63-1 

9/9/2004 

T4S1GW-64-1 

9/9/2004 

T4S1GW-65-1 

8/31/2004 

T4S1GW-66-1 

9/9/2004 

T4S1GW-67-1 

9/8/2004 

T4S1GW-68-1 

9/9/2004 

VOCs (pg/L) 

,
D

,
,
,
D

=
D

D
D

D
D

D
D

D
D

D
D

D
,
=

=
=

 
 

2
2

2
'

2
2

2
2
2
2
2
2
2
2
2
2
2
2
"
"

2
2
"
  

0
 0

°
0
o
 0

6
0
6

,0
°
,
0

°
0
 o

o
"
"
 	

"
  

Vinyl Chloricie 

Acetone 1 500 

1,1 Dichloroethene (1 1 DCE 32 25 

Carbon Disulfide 092 

trans-1.2-DicNoroethene 140 000 590 

1 1 Dichloroethane (1 1 DCAI 47 

2 Butanone (MEKI 

cis 1 2 Dichloroethene 

CNoroforro ZO 240 

1 1 1 -TricNoroethane (TCAI 

Benzene 

Trichloroethene (rCE 30 21 900 

Toluene 200,000 98 

2
 

0
 

0
 

0
 

TetracNoroethene (PCEI 33 840 

CNorobenzene 21,000 50 

Ethylbenzene 

ro,p Xylenes 

o Xylene 

29 000 

Isopropylbervene 

n Propybenzene 

1 24 Trioethylbenzene 

sec Butylbervene 

1,3 DicNorobenzene 

1 4 DicNorobenzene 

n Butylbenzene 

2 600 

NapNhalene 

Methyl tert Butyl Ether 

Please refer to notes at end of table 
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TABLE 23B 
GRAB SAMPLE CHEMISTRY RESULTS: VOLATILE ORGANIC COMPOUNDS - 052 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 

So"'le lp:  
Date Sampled: 

Preliminary Screening Levels T4SISB-69 74515B-77 T4S1SB-78 T4SISB-79 T4SISB-80 T4SISB-111 

Fish Consumption SLV Aquatic SLV 
T4SI GW-69-1 

9/9•2004 

T4S1GW-77-1 

8/30/2004 

T4S1GW-78-1 

8/30/2004 

T4SIGW-79-1 

8/30/2004 

T4SI GW-80-1 

8/30/2004 

T4SIGW-81-1 

8/30/2004 

VOCs (pg/L) 2
 2

  2
 2

 2
  2

  2
 '."2  2

 2
 2

 2
 2

 2
 .2  2

  
°
  
"
  °

 	
"
  

0
 0
 0
 0
 0
 0
°
0
0
0
0
0
 o
o
0
0
'
"
'
0
0
"
  

Vinyl Chloride 530 050 5 

Acetone 20 5 

1.1-Dichloroethene (1,1 -DCEI 32 25 050 5 

Carbon Disulfide 092 0 16 J 

trans-12-Dichloroethene 140.000 050 5 

1.1-Dichlornethane (1,1-DCA) 47 050 5 

2-Butanone (MEKI 20 5 

cis-1.2-Dichloroothene 500 050 5 

Chloroform 40 092 

1.1.1-Trichloroethane (TCAI 0 13 J 

Benzene 51 130 0505  

Trichloroethene (TCEI 00 21.900 050 5 

Toluene 200,000 99 050 5 

Tetrachloroethene (FCC) 00 840 

2 0505  

Chlorobenzene 21,000 50 0505  

Ethylbenzene 29.000 0505  

rn.p , Xylenes 8 0505  

o-Xylene 0505  

Isopropylbenzene 20 5 

n-Prop :flb .n 	ene 20 5 

1.2.4 — rim •ihylbenzene 205  

sec-B1 i ;f11. .n!ene l 
 3-Dichlorobenzene 

2 0 5  

960 050 5 

1,4-Dich90robenzene 2.600 5 050 5 

n-Butylbenzene 20 5 

Naphthalene 620 20 5 

Methyl tert-Butyl Ether 

Notes: 
1 Only deteced cornpourxIs are reported in the table The complete analyte list is presented in the Sampling and Analysis Plan (Appendix AI of the RI Work Pl2i1 (Had Crowser. 20040) 

2 VOCs Volatile Organic Compourxis by EPA Method 8260B 

pgt Mirsograms per liter 

4 Fish Consumption SLV EPA National Recorunerxied Water Ouality Criteria 2002 HU1112i1 Health 

for Consumption of Fish 

5 Aquatic SLV EPA National Recommended Water Quality Criteria 2002 for CCC Freshwater Biota 

(noted with a I Where CCC values are not available. Oregon Department of Environmental Quality Level 

Screening Level Values (SLVs) for Surface Water Aquatic are listed 

6 -- No screening level available or not analyzed 

7. J The result is an estimated concentration that is less than the method reporting limit (MRL I but greater than or equal to the mettlod 

detection 	 (MDL I 

8. U The compound was walyzed for but was rlf)t detected at or above the MRUMDL. 
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TABLE 24A 
GRAB SAMPLE CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS - 0U1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-12 T4S1SB-17 T4S1SB-18 T4S1SB-19 T4S1SB-20 T4S1SB-21 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-42 
Fish Consumption 

SLV 
Aquatic SLV 

T4S1GW-12-1 
9/9/2004 

T4S1GW-17-1 
9/7/2004 

T4S1GW-18-1 
9/3/2004 

T4S1GW-19-1 
9/9/2004 

T4S1GW-20-1 
9/7/2004 

T4S1GW-21-1 
9/13/2004 

T4S1GW-22-1 
9/1/2004 

T4S1GW-23-1 
9/2/2004 

T4S1GW-24-1 
8/27/2004 

T4S1GW-42-1 
9/7/2004 

PCBs (pg/L) 0.000064 0.014 ' 

0
0

0
0

0
,

0
 

C
C

C
C
C
C
C
 

Aroclor 1016 
Aroclor 1221 0.28 
Aroclor 1232 0.58 
Aroclor 1242 0.053 

7
 

7
 

7
 

7
 

Aroclor 1248 0.081 
Aroclor 1254 0.033 
Aroclor 1260 

Sample Location: 
Sample ID: 

Date Sampled: 

Prel ine nary Screening Levels T4S1SB-45 T4S1SB-46 T4S1SB-47 T4S1SB-48 T4S1SB-49 T4S1SB-50 T4S1SB-82 T4S1SB-83 T4S1SB-84 T4S1SB-85 
Fish Consumption 

SLV 
Aquatic SLV 

T4S1SB-45-1 
8123/2004 

T4S1SB-46-1 
8/23/2004 

T4S1SB-47-1 
8/23/2004 

T4S1SB-48-1 
8/23/2004 

T4S1SB-49-1 
8/23/2004 

T4S1SB-50-1 
8/23/2004 

T4S1GW-82-1 
9/1/2004 

T4S1GW-83-1 
9/1/2004 

T4S1GW-84-1 
9/9/2004 

T4S1GW-85-1 
9/8/2004 

PCBs (pg/L) 0.000064 0.014 ' 

7
7
7
7
7
7
7
 

Aroclor 1016 
Aroclor 1221 0.28 
Aroclor 1232 0.58 
Aroclor 1242 0.053 

7
 

c"!  

7
 

7
 

7
 

7
 

c"!  

7
 

7
 

7
 

7
 

Aroclor 1248 0.081 
Aroclor 1254 0.033 
Aroclor 1260 84 

Notes: 
1. All analytes compounds are reported in the table. 
2. PCBs = Polychlorinated Biphenyls by EPA Method 8082. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available. Oregon Department of EnvironmeMal Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed. 
7. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
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TABLE 248 
GRAB SAMPLE CHEMISTRY RESULTS: POLYCHLORINATED BIPHENYLS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-51 T4S1SB-52 T4S1SB-63 T4S1SB-64 T4S1SB-65 T4S1SB-66 T4S1SB-67 
Fish Consuniption 

SLV 
Aquatic SLV 

T4S1GW-51-1 
91112004 

T4S1GW-52-1 
91112004 

T4S1GW-63-1 
91912004 

T4S1GW-64-1 
919/2004 

T4S1GW-65-1 
8/3112004 

T4S1GW-66-1 
9/9/2004 

T4S1GW-67-1 
9/8/2004 

PCBs (pg/L) (1.000064 0.014 ' 

n7  

g
 6

 6
 6

 6
 6

 

Aroclor 1016 
Aroclor 1221 0.28 
Aroclor 1232 0.58 
Aroclor 1242 0.053 

7
  c

  7
  

7
  

7
  

Aroclor 1248 0.081 
Aroclor 1254 0.033 
Aroclor 1260 

Notes: 
1. All analyses compounds are reported in the table. 
2. PCBs = Polychlorinated Biphenyls by EPA Method 8082. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLy = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available. Oregon Department of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed. 
7. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
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TABLE 25A 
GRAB SAMPLE CHEMISTRY RESULTS: PESTICIDES - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 

Sample ID: 

Date Sarnpled: 

Preliminary Screening Levels T4S1SB-03 T4S1SB-04 T4S1SB-21 T4S1SB-22 T4S1SB-23 T4S1SB-24 T4S1SB-25 

Fish Consumption 
SLV 

A quatic SLV 
SB03-GW-1 

04/05/2004 

SB04-GW-1 

04/05/2004 

T4S1GW-21-1 

9/13/2004 

T4S1GW-22-1 

9/1/2004 

T4S1GW-23-1 

9/2/2004 

T4S1GW-24-1 

8/27/2004 

T4S1GW-25-1 

8/27/2004 

Pesticides/Herbicides (pg/L) 

7
7
7
7
7
7
7
7
7
7
7
7
7
 
7
7
7
7
 

0
 0

 0
 0

 0
 0
 0

 0
 0

 0
 0

 0
 0

 0
 0

 0
 0

 

alpha-BHC 0.0049 

gamma-BHC (Lindane) 0.063 0.08 

delta-BHC -- 

Heptachlor 0.000079 0.0038 ' 

Aldrin 0.00005 0.06 

Heptachkx Epoxide 0.000039 0.0038 1  
Erdosulfar I 89 0.0 

alpha-Chlordare 0.00081 0.0043 ' 

Dieldrin 0.000054 0. 

7
 

8 8 7
 

7
 

8 7
 

8 7
 

8 

4.4'.DDE 0.00022 

Endrin 0.81 0 

Endosulfar II 89 0 

4,4'-DDD 0.00031 0.001 

Endrin Aldehyde 

4.4'-DDT 0.00022 0.001 

Endrin Ketone 

Methoxychlor 0.03 

Sarnple Location: 

Sample ID: 
Date Sampled: 

Preliminary Screening Levels T4S1SB-26 T4S1SB-28 T4S1SB-48 T4S1SB-49 T4S1SB-50 T4S1SB-84 

Fish Consumption 
SLV 

Aquatic SLV 
T4S1GW-26-1 

8/26/2004 

T4S1GW-28-1 

8/26/2004 

T4S1SB-48-1 

8/23/2004 

T4S1SB-49-1 

8/23/2004 

T4S1SB-50-1 

8/23/2004 

T4S1GW-84-1 

9/9/2004 

Pesticides/Herbicides (pg/L) 
alpha-BHC 0.0049 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

gamma-BHC (Lindare) 0.063 0.08 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

delta-BHC 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 
Heptachlor 0.000079 0.0038 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Aldrin 0.00005 0.06 ' 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Heptachlor Epoxide 0.000039 0.0038 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 Ui 0.01 	U 

Endosulfar I 0.0 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

alpha-Chlordar e 0.00081 0.0043 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Dieldrin 0.000054 0. 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

4.4'-ODE 0.00022 0.0097 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Erldrin 0.81 0.0097 U 0.0097 Ui 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Endosulfar II 0.0097 Ui 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

4.4'-DDD 0.00031 0.001 0.0097 Ui 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 
Endrin Aldehyde 0.0097 U 0.011 	P 0.0097 U 0.0097 U 0.0098 U 0.01 	Ui 

4.4'-DDT 0.00022 0.001 0.0047 JP 0.0097 Ui 0.0097 U 0.0097 Ui 0.0098 Ui 0.0054 JP 

Endrin Ketone p.uu 	U 0.0097 Ui 0.0097 U 0.0097 U 0.0098 U 

Methoxychlor 0.03 0.0097 Ui 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 	U 

Notes: 

1. Only detected compounds are reported in the table. The complete analyte IBt is preserted in the Sampling and Analysis Plan (Appendix Adof the RI Work Plan (Hart Crowser. 200401. 

2. Orgarochlorine Pesdcides by EPA Method 8081A. Orgarophosphorus Pesticides by EPA Method 8141A. 

3. pgd_ = Micrograms per liter. 

4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Corsumption of Fish. 

5. Aquatic SLV = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are rot available. Oregon Department of Ervirournental Quality Level II 

Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed. 

7. J = The result is an estimated concertration that is less than the method reporting limit (MRL) but greater than or equal to the method 

detectior limit (MDL). 
8. U = The compound was analyzed for but was not detected at or above the MRLiMDL. 

9. Boxed values indicate that the detected corcentration exceeds the Ecological Screening Criteria. 

10. Shaded values indicate that the detected corcentration exceeds the EPA AWOC criteria. 

11. i = The MRL/MDL was raised due to a chromatographic interference. 

12. P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 25 percent betweer 

the two analytical results. 
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TABLE 25B 
GRAB SAMPLE CHEMISTRY RESULTS: PESTICIDES - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample Location: 
Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-05 T4S1SB-06 T4S1SB-61 T4S1SB-62 
Fish Consumption 

SLV 
Aquatic SLV 

SB05-GW-1 
0313112004 

SB06-GW-1 
0313112004 

T4S1GW-61-1 
91912004 

T4S1GW-62-1 
91912004 

Pesticides/Herbicides (pg/L) 

J
7
7
7
7
7
7
7
7
7
7
7

,
7
7
7
5
  

0
0
0
0

0
0
0
0
0
0
0
0
0

,
0
 
0
 
0
0
 

o
c
r
c
r
o
c
r
 o
c
r
o
c
r
0
0
0
2
1

0
  
0
0
0
  

O
O

O
O

O
O

O
O

O
O

O
O

 	
O

 

alpha-BHC 0.0049 2.2 0.0098 U 0.0097 U 0.0097 U 
garrma-BHC (Lindane) 0.063 0.08 0.0098 U 0.0097 U 0.0097 U 
delta-BHC -- 0.0098 U 0.0097 U 0.0097 U 
Heptachlor 0.000079 0.0038 ' 0.0098 U 0.0097 U 0.0097 U 
Aldrin 0.00005 0.06 ' 0.0098 U 0.0097 U 0.0097 U 
Heptachlor Epoxide 0.000039 0.0038 3  0.0098 U 0.0017 JP 0.0097 U 
Endosulfan I 89 0.056 0.0098 U 0.0097 U 0.0097 U 
alpha-Chlordane 0.00081 0.0043 ' 0.0098 U 0.0097 U 0.0097 U 
Dieldrin 0.000054 0.056 0.0098 U 0.0097 U 0.0097 U 
4.4 ,DDE 0.00022 0.0098 U 0.0097 U 0.0097 U 
Endrin 0.81 0 0.0098 U 0.0097 U 0.0097 U 
Endosuffan II 89 0 0.0098 U 0.0097 U 0.0097 U 
4.4 ,DDD 0.00031 0.001 0.0042 JP 0.0097 Ui 0.0097 U 
Endrin Aldehyde 0.0098 U 0.0097 U 0.0097 U 
4.4 ,DDT 0.00022 0.001 0.0098 Ui 0.00371JP 
Endrin Ketone 0.0098 U 0.0097 U 0.0097 U 
Methoxychlor 0.03 0.0098 Ui 0.0097 Ui 0.0097 U 

Notes: 
1. ally detected compounds are reported in the table. The complete analyte list is presented in the Sampling and Analysis Plan (Appendix A) of the RI Work Plan (Hart Crowser. 2004a). 
2. Organochlorine Pestiddes by EPA Method 8081A. Organophosphorus Pesticides by EPA Method 8141A. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLy = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available. Oregon Departnlent of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

6. -- = No screening level available or not analyzed. 
7. J = The result is an estimated concentration that is less than the method reporting limit (MRL) but greater than or equal to the method 

detection limit (MDL). 
8. U = The conlpound was analyzed for but was not detected at or above the MRL/MDL. 
9. Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria. 
10. Shaded values indicate that the detected concentration exceeds the EPA AWQC criteria. 
11. i = The MRL/MDL was raised due to a chromatographic interference. 
12. P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 25 percent between 

the two analytical results. 
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TABLE 26A 
GRAB SAMPLE CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 

Sample ID: 

Date Sampled: 

Preliminary Screening Levels T4S1SB-12 T4S 1 SB-21 T4S1SB-22 T4S1S13-23 T4S1S13-24 T4S1SB-31 T4S1SB-32 T4S1SB-33 

Fish Consumption 

SLV 
Aquatic SLV 

T4S1GW.12-1 

9/912004 

T4S IGW-21-1 

9/13/2004 

T4S1GW-22-1 

9/1/2004 

T4S1GW-23-1 

9/2/2004 

T4S1GW-24-1 

8/27/2004 

T4S1GW.31-1 

9/8/2004 

T4S1GW-32-1 

9/3/2004 

T4S1GW-33-1 

9/3/2004 

Total Metals (pg/L) 

Antimony 640 1.600 009 0 18 U 0 16 003 6 1 35 002 U 005 U 
Arei 014 150 ' 74 44 139 118 356 06 2 47 
Beryllium 03 062 0 129 0 388 0 023 0 13 0 811 0 177 0 069 
Cadmium 025 022 011 0911 003 027 1 008 003 004 
Chromium 74 11 21 3 640 11 5 1 5 21 2 203 402 1 68 
Copper 689 28 1 1 76 1901 479 1 94 
Lead 29 70 116 609 0 853 1 32 7 0 1 5 0 739 
Mercury U77 020 0 2 U 0138 02U 020 020 02U 
Nickel 4 600 52 9521 28 1 133 8 14 1021 252 722 421 

Selenium 4 200 5 196 5 U 066 066 50 11 06 6 5 U 
Silver 012 0041 0 038 U 0 1441 002 U 003 0 013 6 0020  0 023 U 
Thallium 63 40 0095 0 028 0 044 0 02 U 0 052 0 082 0 017 6 0 009 6 
Zinc 26 000 120 ' 88 1 99 259 1 323 328 1 743 10 7 49 
Dissolved Metals (pg/L) 

Antimony 640 1.600 026 0 17 U 005 U 0 02 6 1 98 005 U 005 U 006 U 
Arsenic 014 150 " 42 32 82 113 21 6 4F 3 24 28 

Beryllium 53 002 U 002 U 0 009 6 0 02 U 002 U 002 U 002 U 002 U 
Cadmium 0 25 " 0 17 009 002 U 0 02 0 321 002 U 002 U 002 
Chromium 041 U 059 097 0 86 11 2 032 026 U 02 U 
Copper 9 1 29 1 44 045 044 754 031 068 03 
Lead 25 003 0 833 005 0 02 U 001 6 002 U 0 02 U 002 U 
Mercury 077 020 02U 020 02U 020 02U 020 02 U 
Nickel 4 600 52 7321 249 427 7 98 1201 357 3 16 251 
Selenium 4 200 5 166 5 U 036 056 50 076 05 6 50 
Silver 0 12 002 U 0 021 002 U 0 02 U 002 U 002 U 002 U 002 U 
Thallium 63 40 002 U 0 012 6 002 U 0 02 U 0 028 002 U 002 U 0 007 6 

Zinc 26 000 120 228 63 1 2 4 307 34511 82 1 4 09 

Please refer to notes at end of table 
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TABLE 26A 
GRAB SAMPLE CHEMISTRY RESULTS: METALS - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SUP 1 

Sample Location: 
Sample ID: 

Date Salm)led: 

Preliminary Screening Levels 74S1SB-42 74SISB-13 74S1S13.44 74S1SB-84 74S1SB-48 74S1SB-49 74S1SB-00 
Fish Consumption 

SLV 
Aquatic SLV 

74S1GW-42-1 
9/7/2004 

74SIGW-43-1 
8/31/2004 

74S1GW-44-1 
8/31/2004 

74S1GW-84-1 
9/9/2004 

74S1SB-48-1 
8/23/2004 

74S1SB-49-1 
8/23/2004 

74S1SB-50-1 
8/23/2004 

Total Metals (pg/L) 
Antimony 640 1,600 000 U 012 N 004 B 0 17 000 U 006 009 U 
Arei 014 150 ' 56 101 53 95 12 1.2 08 
Beryllium 03 0 009 B 0 657 0 217 1 54 008 000 0 033 
Cadmium 0 25 002 007 003 0491 002 U 002 U 002 U 
Chromium 74 	11 046 737 364 308 2 18 1 21 084 
Copper 9 082 718 401 068 220 13 091 
Lead 0 133 6 391 23 436 114 0 775 0 594 
Mercury 077 0 2 U 0 2 U 0 2 U 011 B 0 2 U 0 2 U 0 2 U 
Nickel 4,600 92 747 707 562 343 399 274 249 
Selenium 4200. 5 U 0 8 B 0 8 B 1 4 B 0 2 B 0 3 B 0 3 B 
Silver 0 12 002 U 002 U 002 U 0 131 002 U 0 009 B 002 U 
Thallium 63 40 0 011 B 0 051 0 027 0184  0 011 B 0 007 B 002 U 
Zinc 26,000 120 " 22 113 108 107 66 35 31 
Dissolved Metals (pg/L) 
Antimony 640 1.600 006 U 009 U 009 U 009 6 009 U 009 U 002 6 
Arsenic 014 150 05 0 3 B 0 3 B 0 5 B 55 0 3 B 0 3 B 
Beryllium 53 0 02 U 0 02 U 0 02 U 0 02 U 0 02 U 0 02 U 0 02 U 
Cadmium 0 25 ' 003 002 U 002 U 003 002 U 002 U 002 U 
Chromium 014 B 024 U 022 U 024 U 015 B 019 B 018 B 
Copper 9 096 039 092 07 024 028 028 
Lead 0 014 B 0 028 U 002 U 003 002 U 002 U 0 144 
Mercury 0.2 U 0 2 U 0 2 U 0 2 U 0 2 U 0 2 U 0 2 U 
Nickel 4,600 52 772 1 81 229 378 1 8 1 73 1 84 
Selenium 4200. 5 U 1 U 0 7 B 0 3 B 1 U 0 3 B 1 U 
Silver 0 12 002 U 002 U 002 U 002 U 002 U 002 U 002 U 
Thallium 63 40 0 013 B 0 008 B 002 U 0 005 B 002 U 002 U 002 U 
Zinc 26.000 12S 15 06 14 197 08 08 15 

Notes: 
1 All analytes compounds are reposed in the Mble 
2 Total/Dissolved Metals using EPA 6000 , 7000 Series Methods 
3 pg/L = Micrograms per liter 
4 Fish Consumption SLV = EPA National Recommended Water Duality Criteria 2002 Human Health 

for Consumption of Fish 
5 Aquatic SLV = EPA National Recommended Water Duality Criteria 2002 for CCC Freshwater Biota 

(noted with a ; Where CCC values are not available, Oregon Department of Environmental Duality Level 
Screening Level Values (SLVs; for Surface Water Aquatic are listed 

6 -- = No screening level available or not analyzed 
7 B = The result is an estimated concentration that is less than the MRL but greater than or equal to the method 

detection limit (MDLI 
8 U = The compound was analyzed for but was not detected at or above the MRLIMDL 
9 N = The matrix spike sample recovery is not within control limits The case narrative suggests that this sample 

may be biased low 
10 	= SLV for Chromium 111 
11 	= SLV for Chromium VI 
12 Boxed values indicate that the detected concentration exceeds the Ecological Screening Criteria (for chromium. Chromium IC rrsedl 
13 Shaded values indicate that the detected concentration exceeds the EPA AWOC 
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TABLE 26B 
GRAB SAMPLE CHEMISTRY RESULTS: METALS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample LOCAtion: 

Sample ID: 
Date Sampled: 

Preliminary Screening Levels T4S1SB-07 T4S1SB-08 T4S1SB-51 T4S1SB-52 T4S1SB-53 T4S1SB-54 T4S1SB-55 T4S1SB-56 T4S1SB-57 
Fish Consumption 

SLV 
Aquatic SLV 

SB07-GW-1 
0313012004 

SB08-GW-1 
03/31/2004 

T4S1GW-51-1 
9/1/2004 

T4S1GW-52-1 
9/1/2004 

T4S1GW-53-1 
8/30/2004 

T4S1GW-54-1 
9/1/2004 

T4S1GW-55-1 
8/31/2004 

T4S1GW-56-1 
8/31/2004 

T4S1GW-57-1 
8/31/2004 

Total Metals (pg/L) 
Antimony 640 1.600 0.056 0.018 B 1.15 5.48 0.05 U 4.37 0.05 U.N 0.05 U.N 0.05 U.N 
Arsenic 0.14 150 0.9 15.7 8 5.5 17.9 
Beryllium 0.018 B 0.01 B 0.538 0.014 B 0.03 U 0.152 0.059 0.065 0.045 
CadMum 0.25 0.011 B 0.02 U 0.08 0.06 0.03 0.04 0.06 0.02 U 0.02 
Chromium 74 	, 11 	., 5.18 0.72 42.4 2.18 4.51 16.3 2.21 2.53 2.04 

Copper 9 ' 2.29 0.47 B 41.6 8.94 0.96 17.9 2.42 2.5 2.02 
Lead 1.21 0.113 6.5 0.294 0.7 1.87 0.873 0.583 0.535 

Mercury 0.10 U 0.10 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel 4,600 52 4.53 1.13 93.4 73.81 8.47 45 6.45 6.73 7.02 

Selenium 4.200 5 0.5 B 0.1 B 3.5 B 4.3 B 5 U 3.1 B 0.3 B 0.7 B 0.8 B 
Silver 0.005 B 0.004 U 0.043 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Thallium 6.3 40 0.005 B 0.003 U 0.063 0.007 B 0.005 B 0.012 B 0.02 U 0.02 U 0.02 U 
Zinc 26.000 120 3  16.8 • 3 1,040 1 . 5201 4.5 6.7301 6. 

Dissolved Metals (pg/L) 
Antimony 640 1.600 0.062 0.024 B 2.17 6.32 0.05 U 3.02 0 	U 0.05 U 0 	U 
Arsenic 0.14 150 0.8 14.7 2.1 3.5 14.9 0.9 4.2 5.9 
Beryllium 0.005 B 0.008 B 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Cadmium -- 0 0.006 U 0.006 U 0.02 0.03 0.02 U 0.03 0.02 U 0.02 U 0.02 U 
Chromium 74 ".11 0.27 0.12 B 0.31 U 0.48 0.77 0.35 U 0.92 0.77 0.85 
Copper 0.15 B 0.07 B 0.94 1.77 0.06 B 2.07 0.75 0.65 0.76 
Lead 0.007 U 0.014 B 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Mercury 0.10 U 0.10 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Nickel 4,600 52 2.93 0.85 31.6 61.71 7.47 26 5.16 5 5.66 
Selenium 4,200 5 0.4 B 0.1 B 3.2 B 3.8 B 5 U 2.7 B 0.3 B 0.5 B 0.8 B 
Silver -- 012 0.004 U 0.004 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Thallium 6.3 40 0.004 B 0.004 B 0.02 U 0.009 B 0.02 U 0.009 B 0.02 U 0.02 U 0.02 U 

Zinc 26,000 120 3.2 1.2 1 531 1,680 1.3 1 1.4 

Please refer to notes at end of table. 
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TABLE 26B 
GRAB SAMPLE CHEMISTRY RESULTS: METALS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample LOCAtion: 

Sample ID: 
Preliminary Screening Levels T4S1S13-58 T4S1SB-59 T4S1SB-60 T4S1SB-61 T4S1S13-62 T4S1SB-63 T4S1SB-64 T4S1SB-65 T4S1S13-66 

Fish Consumphon SLV Aquatic SLV 
T4S1GW-58-1 T4S1GW-59-1 T4S1GW-60-1 T4S1GW-61-1 T4S1GW-62-1 T4S1GW-63-1 T4S1GW-64-1 T4S1GW-65-1 T4S1GW-66-1 

Date Sampled: 8131/2004 9/9/2004 8/30/2004 9/9/2004 9/9/2004 9/9/2004 9/9/2004 8/31/2004 9/9/2004 

Total Metals (pg/L) 
Antimony 640 1.600 0.56 N 0.03 B 0.05 U 0.03 B 0.04 B 0 	B 0.05 U 0.02 B 0.05 U 
Arsenic 0.14 150 4 2.5 1.3 B.6 3.1 11.9 1.7 
Beryllium 0.038 0.09 0.1 0.54 0.29 0.04 0.06 0.184 0.21 
Cadmium 0.25 0.02 0.04 0.03 0.04 0.05 0.03 0.02 U 0.02 0.07 
Chromium 74 "' , 	11 	", 1.23 1.78 2.88 9.72 5.38 1.06 1.29 2.82 5.69 

Copper 9 3  1.77 3.86 2.95 tel 6.15 1.55 1.99 3.85 10.5 
Lead 0.488 1.55 1.85 4.31 2.511 1.86 1.03 1.79 3.23  

Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel 4.600 52 6.01 4.62 8.35 13 9.58 4.13 4.34 4.16 8.36 

Selenium 4.200 5 0.3 B 0.2 B 5 U 0.7 B 0.3 B 0.6 B 0.7 B 0.5 B 0.5 B 
Silver 0.02 U 0.02 U 0.01 B 0.02 U 0.03 0.02 U 0.02 U 0.02 U 0.02 U 
Thallium 6.3 40 0.02 U 0.008 B 0.016 B 0.026 0.019 B 0.006 B 0.008 B 0.024 0.034 
Zinc 26.000 120 3  6.04 10.7 24.8 12.6 7.44 7.45 7.6 19.9 

Dissolved Metals (pg/L) 
Antimony 640 1.600 0.61 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0 	U 0.05 U 
Arsenic 0.14 150 3.9 1.5 0,2 B 1.2 0.6 0.4 B 0.3 B 1.8 1.7 
Beryllium 0.02 U 0.02 U 0.02 U 0.01 B 0.04 0.02 U 0.02 U 0.02 U 0.02 U 
Cadmium 0 0.02 0.02 U 0.02 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Chromium 74 11 0.82 0.2 U 0.65 0.3 U 0.22 U 0.2 U 0.24 U 0.2 U 0.2 U 
Copper 0.72 0.67 0.3 0.8 0.58 0.65 0.68 0.34 0.25 
Lead 0.117 0.05 0.02 U 0.06 0.04 0.07 0.02 0.024 U 0.02 B 
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Nickel 4.600 52 5.8 2.91 5.78 2.59 4.14 3.38 3.07 1.83 1.28 
Selenium 4.200 5 3  0.3 B 0.3 B 5 U 1 U 0.3 B 0.7 B 0.7 B 0.6 B 0.5 B 
Silver 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
Thallium 6.3 40 0.02 U 0.02 U 0.01 B 0.02 U 0.02 U 0.02 U 0.02 U 0.007 B 0.02 U 

Zinc 26.000 120 1.5 1.72 1.7 2.59 1.3 4.06 3.28 1.8 0.85 

Please refer to notes at end of table. 
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TABLE 26B 
GRAB SAMPLE CHEMISTRY RESULTS: METALS - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Sample LOCAtiOn: 

Sample ID• 
Preliminary Screening Levels T4S1SB-67 T4S1SB-70 T4S1SB-77 T4S1SB-78 T4S1SB-79 T4S1SB-80 T4S1SB-81 

sh C onsumpion Fi 	t 	SLV A quatic SLV 
T4S1GW-67-1 T4S1GW-70-3 T4S1GW-77-1 T4S1GW-78-1 T4S1GW-79-1 T4S1GW-80-1 T4S1GW-81-1 

Date Sampled: 9/8/2004 8/26/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 
Total Metals (pg/L) 
Antimony 640 0.03 B 0.05 U 0.08 U 0.06 U 0.04 B.N 0.08 U 0.5 N 
Arsenic 0.14 150 4.6 0.5 U 1.8 1.2 1.3 2 1.5 
Beryllium 0.58 0.02 U 0.23 0.07 0.112 0.16 0.173 
CadMum 0.25 0.05 0.02 U 0.06 0.02 U 0.03 0.04 0.04 
Chromium 74 "' , 	11 	., 13.6 0.11 	B 6.95 3.92 2.88 4.89 5.44 
Copper 9 15.4 0.31 6.24 2.48 4.25 4.26 5.91 
Lead 0.037 3.521 0.78 1.49 3.36 
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel 4.600 52 7.5 0.2 U 14.6 8.69 5.69 7.06 9.46 
Selenium 4.200 5 0.6 B 1 U 1.1 	B 2 B 0.5 B 5 U 0.4 B 
Silver 0.015 B 0.02 U 0.03 0.01 B 0.02 U 0.01 B 0.02 U 
Thallium 6.3 40 0.053 0.02 U 0.045 0.017 B 0.02 U 0.016 B 0.02 U 
Zinc 26,000 120 ' 44.9 0.8 21.1 • 9.8 7.8 12.7 15.6 
Dissolved Metals (pg/L) 
Antimony 640 0 0.05 U 0.05 U 0.05 U 0.05 U 0.03 B 0.05 U 0.81 
Arsenic 0.14 150 1.1 0.5 U 0.3 B 0.4 B 0.4 B 0.3 B 0,4 B 
Beryllium 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.03 
Cadmium 0 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 
Chromium 7 11 0.2 U 0.08 B 0.78 1.38 0.21 U 0.93 0.44 
Copper 0.49 0.06 B 0.34 0.35 0.7 0.34 0.82 
Lead 0.04 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.029 
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel 4,600 52 2.67 0.2 U 5.37 6.4 3.21 3 3.44 
Selenium 4.200 5 0.4 B 1 U 1.5 B 1.9 B 0.4 B 5 U 0.4 B 
Silver 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.014 B 
Thallium 6.3 40 0.02 U 0.02 U 0.009 B 0.008 B 0.02 U 0.02 U 0.034 
Zinc 26.000 120 2.83 0.4 B 1.1 1.4 1 1 1 

Notes: 
1. All analytes compounds are reported inn the table. 
2. Total/Dissolved Metals using EPA 6000-7000 Series Methods. 
3. pg/L = Micrograms per liter. 
4. Fish Consumption SLV = EPA National Recommended Water Quality Criteria: 2002 Human Health 

for Consumption of Fish. 
5. Aquatic SLy = EPA National Recommended Water Quality Criteria: 2002 for CCC Freshwater Biota 

(noted with a.). Where CCC values are not available. Oregon Department of Environmental Quality Level II 
Screening Level Values (SLVs) for Surface Water Aquatic are listed. 

= No screening level available or not analyzed. 
7. B = The result is an estimated concentration that is less than the MRL but greater than or equal to the method 

detection limit (MDL). 
8. U = The compound was analyzed for but was not detected at or above the MRL/MDL. 
9. N = lhe matrix spike sample recovery is not within control limits. lhe case narrative suggests that this sample 

may be biased low 
10. ra  = SLV for Chromium III. 
11. = SLV for Chromium VI. 
12. Boxed values ir Mica, that the detected concentration exceeds the Ecological Screening Criteria (for chromium, Chromium III used). 
13. Shaded values irrnlicin.e that the detected concentration exceeds the EPA AWQC. 
14. Sample T4S1CW-iu-3 represents a primary sample although the nomenclature suggests that it is a duplicate. 
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TABLE 27A 
RISK EVALUATION USING 9OUCL AND RME EXPOSURE FACTORS - OU1 
SOILS FROM LESS THAN OR EQUAL TO 15 FEET 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

OU1: Soils from less than or e ual to 15 feet 
Constituents of Potential Concern 

(COPCs) 
Mean 
Conc. 

(mg/kg) 

9OUCL Occupational Worker Excavation/Construction Worker 
Value 

(mg/kg) 
Data 

Distribution 
Ingestion 

Dermal 
Contact 

Inhalation of 
Particulates 

Total Ing estion 
- 

Dermal 
Contact 

Inhalation of 
Particulates 

Total 
CASNo 	Analyte 

Semivolahle Organics (PAH5) 
56-55-3 Benzo[a]anthracene 0.35 0.70 lognormal* 1.6E-07 1.4E-07 2.2E-12 3.0E-07 8.5E-10 3.3E-10 3.6E-15 1.2E-09 
50-32-8 Benzo[a]pyrene 0.50 1.00 lognormal 2.3E-06 2.0E-06 3.2E-11 4.3E-06 1.2E-08 4.7E-09 5.1E-14 1.7E-08 
205-99-2 Benzo[b]fluoranthene 0.57 1.14 unknown 2.6E-07 2.2E-07 3.7E-12 4.9E-07 1.4E-09 5.4E-10 5.8E-15 1.9E-09 
53-70-3 Dibenz[ah]anthracene 0.10 0.20 lognormal' 4.6E-07 4.0E-07 6.5E-12 8.6E-07 2.4E-09 9.5E-10 1.0E-14 3.4E-09 
193-39-5 lndeno[1,2,3-cd]pyrene 0.40 0.86 lognormal* 2.0E-07 1.7E-07 2.8E-12 3.7E-07 1.0E-09 4.1E-10 4.4E-15 1.4E-09 

Cumulative: 6.3E-06 
	

2.5E-08 
Notes: 
1. Values in the table are excess individual lifetime risk of developing cancer. The cumulative risk is the sum of exposure route-specific risks. A cancer risk of 1 x 10-6 indicates 
that an additional 1 in 1,000,000 individuals would be expected to get cancer above the normal expected cancer rate. 
2. Each data set was tested for distribution (norma, gamma, and lognormal); 9OUCL was calculated. Non parametric methods for calculating the 9OUCL were used when the 
distribution was unknown or when the lognormal distribution (*) was highly skewed (>2.5) 
3. Equation for incidential ingestion is derived from Equation A.9 in the DEQ (2000) 
4. Equation for direct contact is derived from Equations A.30 and A.32 in the DEQ (2000) 
5. Equation for inhalation of soil particulates is Equations A.50, A.52, and A.53 in the DEQ (2000) and Particulate Emission Factor parameters for Portland, Oregon from Table 2 
of Appendix D in EPA (1996). Source size was assumed to be 30 acres with 50% vegetative/hard cover. 
6. EPA 1996 Soil Screening Guidance: Users Guide (July 1996 9355.4-23) and Technical Background Document for Soil Screening Guidance (May 1996 9355.4-1/A) 
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TABLE 27B 
RISK EVALUATION USING 9OUCL AND RME EXPOSURE FACTORS - 0U2 
SOILS FROM LESS THAN OR EQUAL TO 15 FEET 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

0U2: Soils from less than or ecival to 15 feet 
Constituents of Potential Concern 

(COPCs) 
Mean 
Conc. 

(mg/kg) 

9OUCL Occupational Worker Excavation/Construction Worker 
Value 

(mg/kg) 
Data 

Distribution 
Ingestion 

Dermal 
Contact 

Inhalation of 
Particulates 

Total 
. 

Ing estion 
- 

Dermal 
Contact 

Inhalation of 
Particulates 

Total 
CASNo 	Analyte 

Semivolatile Organics (PAHs) 
56-55-3 Benzo[a]anthracene 0.73 1.55 lognormal* 3.6E-07 3.1E-07 5.0E-12 6.6E-07 1.9E-09 7.3E-10 8.0E-15 2.6E-09 
50-32-8 Benzo[a]pyrene 0.95 2.1 lognormal* 4.9E-06 4.2E-06 6.8E-11 9.1E-06 2.6E-08 1.0E-08 1.1E-13 3.6E-08 
205-99-2 Benzo[b]fluoralithene 0.97 2.21 lognormal* 5.1E-07 4.3E-07 7.1E-12 9.4E-07 2.7E-09 1.0E-09 1.1E-14 3.7E-09 
53-70-3 Dibenz[ah]anthracene 0.20 0.42 lognormal* 9.6E-07 8.3E-07 1.3E-11 1.8E-06 5.1E-09 2.0E-09 2.1E-14 7.1E-09 
193-39-5 lndeno[1,2,3-cd]pyrene 0.69 1.70 lognormal* 3.9E-07 3.3E-07 5.5E-12 7.3E-07 2.1E-09 8.0E-10 8.7E-15 2.9E-09 

Cumulative: 1.3E -05 
	

5.2E-08 
Notes: 
1. Values in the table are excess individual lifetime risk of developing cancer. The cumulative risk is the sum of exposure route-specific risks. A cancer risk of 1 x 10-6 indicates 
that an additional 1 in 1,000,000 individuals would be expected to get cancer above the normal expected cancer rate. 

2. Each data set was tested for distribution (norma, gamma, and lognormal); 9OUCL was calculated. Non parametric methods for calculating the 9OUCL were used when the 
distribution was unknown or when the lognormal distribution (*) was highly skewed (>2.5) 
3. Equation for incidential ingestion is derived from Equation A.9 in the DEQ (2000) 
4. Equation for direct contact is derived from Equations A.30 and A.32 in the DEQ (2000) 
5. Equation for inhalation of soil particulates is Equations A.50, A.52, and A.53 in the DEQ (2000) and Particulate Emission Factor parameters for Portland, Oregon from Table 2 
of Appendix D in EPA (1996). Source size was assumed to be 30 acres with 50% vegetative/hard cover. 
6. EPA 1996 Soil Screening Guidance: Users Guide (July 1996 9355.4-23) and Technical Background Document for Soil Screening Guidance (May 1996 9355.4-1/A) 
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TABLE 28 
WORKER EXPOSURE PARAMETERS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 Slip 1 OU1 and 0U2 

Occu ational Worker 
Exposure 

Route 
Parameter 

Code 
Parameter Definition Units RME Value Rationale/Reference 

Adult 
General BW Body Weight kg 70 Recommended value for adults (DEQ 2000. EPA 1989) 

EF Exposure Frequency days/yr 225 Recommended value for Outdoor workers (EPA 2002) 
ED Exposure Duration years 25 Recommended value for Outdoor workers (EPA 2002) 
ATc Averaging time. cancer days 25,550 Recommended value (EPA 1989 and DEQ 2000) 
ATnc Averaging time. noncancer days 9,125 Recommended value (EPA 1989 and DEQ 2000) 
CF Conversion Factor kg/mg 0.000001 

Ingestion SIR Soil Ingestion Rate mg/day 100 Recommended value for construction workers (EPA 2002) 
Inhalation IRa Inhalation Rate m3/day 20 Recommended value for construction workers (EPA 2002) 

EFh Hours of exposure hrs/day 8 Standard work day 
Dermal SA Exposure skin surface area per day cm 2/day 3.300 Recommended value for construction workers (EPA 2002, 2004) 

AF Adherence factor mg/cm 2  0.20 Recommended value for construction workers (EPA 2002, 2004) 

Excavation/Constuction Worker 
Exposure 

Route 
Parameter 

Code 
Parameter Definition Units RME Value Rationale/Reference 

General BW Body Weight kg 70 Recommended value for adults (DEO 2000, EPA 1989) 
EF Exposure Frequency days/yr 9 Recommended RME value for excavation workers (DEQ 2000) 
ED Exposure Duration years 1 Recommended RME value for excavation workers (DEQ 2000) 
ATc Averaging time. cancer days 25,550 Recommended value (EPA 1989 and DEQ 2000) 
ATnc Averaging time. noncancer days 365 Recommended value (EPA 1989 and DEQ 2000) 
CF Conversion Factor kg/mg 0.000001 

Ingestion SIR Soil Ingestion Rate mg/day 330 Recommended value for construction workers (EPA 2002) 
Inhalation IRa Inhalation Rate m3/day 20.0 Recommended value for construction workers (EPA 2002) 

EFh Hours of exposure hrs/day 8 Standard work day 
Dermal SA Exposure skin surface area per day cm 2/day 3,300 Recommended value for construction workers (EPA 2002, 2004) 

AF Adherence factor mg/cm 2  0.30 Recommended value for construction workers (EPA 2002, 2004) 
Notes: 
1. CTE - central tendency exposure 
2. EPA, 1989. Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part A). Interim Final. EPA/54011-89/002. 
3. EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 
4. EPA, 2004. Risk Asseesment Guidance for Superfund Sites Volume I: Human Health Evaluation Manual Part E, Suipplemental Guidance for Dermal Risk 
Assessment 
5. DEQ, 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments, Final December 1998, Updated May 2000. 
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TABLE 29 
SUMMARY OF CPECs - SOILS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 

Terminal 4 Slip 1 Operable Unit 1 - Ore on Screenin Levels (Ecoloalcal Race tors 

"sly' f °RE° =Mil= =iitii=MIESZNECE:=M 
	 •1111111111111111=0■ 	 

MUNEMEM= =MIMS= MIREEZ=1:a Nee -LE Species (1-1555) 
ME= MEM MIIIIMMEMEM in= =Ili in= in= il:linii====illi MEM MIKIEEN in= MEM 
ME=MISUISMMISM=E=MISliME=MT=11==liZMME=MIZ=ME= 

iniiiiiiniiin=iningiiEiilli 
IME■IiIM■MMEIEN■liE= fI IME=MIIEN=IEMIiIMilMilli MEDIEN=ES=MIM==EM 
nin■ilMilIMMEIMMililiE=i1MIMIIMMIMiEl=i1MiEMniii391••=111M=E==EM 

illi in= -iE= =Ili =MI= MEM= 	MEDIE•illiiE==E1i 
=EMI =NMI MI! 	ill2= inf• , J4ken 
Terminal 4 Slip 1 Operable Unit 2 - Ore on Screen irro Levels tEcoloalcal Race tors 

Analyte (CPECs) r  
PI, ot= Invert brates Bi ds Mammals 

Non-TE 	:!..-...i.:. ,-,ies (H0 ,5) i.eoiee (H:! . ., 
I DC f sUCL I ID mUCL I DC, f mUCL MDC ImUCL I DC fr:IICL I DC 90UCL I DC 9f:UCL I DC f 0 :UCL 

r- ,•!r' 	lit 1r' 	 1 

rli 	i.,-..1 

r ,-" ,  

M 

Tern al 4 Sli v I 0 sera ble Unit 2 Riverba rk Area - 0 e on Screenin Levels Bodo ical Rece tors 

Analyte (CFEC 
■ilEMZ■I ■:IZE■ Z1:12YZ:1M 
MEMIIMMEEM . '0” - TE Species (AS'S ======1011512=1011•7111=1/MM Noc L'E Species (HQ'S) MINEMIEZE I 
=12i=11EMELEIM MEEIMMIMM=EIBUEIM MIME MEM MEEM Mn= =MN MIEM MilIMMEilMIEIM 
in= =EMMEN= iii MiliMin= in= iiii in= MEIN MEM NNE= =3= MIIMMIIMI 
=MMIMMENEUMiEMIMMEMEMMIMMFCM=11==11==11=MEMMIIIMMIM 
=1:1=■=1:I MMUS=MMIE  MI=M=MIZEN=M=EIM=EM ■1■•■•■MIMMiM EZ=111=1=IIMMM=IIMMIIMMIM =BM ■ 

Elli■=1:1==========11=MIMM=11====111===a1T6111=IIMITI milimminnumlmom mommimomiiininiimmimmzmimEmmirm=3:= miiimmIINImiimmim MIZIIIIMMEMININIE=IMIEINE =1= 	MI= MI= MI= MI= MITISMI=IM=12==1M 
MIIII■IMMI=11===== MEM MEEMI■•112= mumniminm. mem mrim mem immm ENErnmEmmEm 
Notes: 
I CPU>. os 	chose MDC5 	-- 	DEO Lsvel II SL 1i 	ri•lv I -91: lance for Ecolo 	fl I 	anent DD D 	I: 
2 These are CPECs based on potential risk from multiple COIs simultaneously 
3 CPECs contaminants of potential ecological concern 
4 COls - constituents of interest 
5 SLV - screening level value 
6 DEO Oregon Department of Environmental Duality 
7 MDC - maximum detected concentration 
8 9OUCL 90% upper confidence limit 
9 	no 9OUCL calculated due tc too few samples 
10 - = indicar9 ,- Ih a Ilisrs iv no SLV for the receptor 
11 9OUCLs sr, - rl- ril ris-I using one half the detection limit for nondetects 
12 Highlights 	-09 Ili a Ore 9OUCL is greater than SLV 
13 Bold Italics indicate that 9OUCL is greater than SLV for non-T/E species (HO>5) 
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TABLE 30 
SUMMARY OF CPECs - GROUNDWATER 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 Slio 1 0 erable Unit 1 - Ore on Screenin Levels (Acivatic Rece tors 

Analyte (CPECs)1  
T/E Species (HQ>1) Non-T/E Species (HQ>5) 

MDC 90UCL MDC 9OUCL 
Benzo(alantbracene Yes No y 	

2 No 
Yes Yes2  No 

Carbon Disulfide Yes 
Total Chroiniuni, total Yes No 
Heptachlor Yes2  
Heptachlor epoxide Yes2  
Lead, total y s2 

Terminal 4 SIio 1 0 erable Unit 2 - Orecion Screenin Levels A uatic Rece tors 

Analyte (CPEC5) 1  
T/E Species (HQ>1) Non-T/E Species (HQ>5) 

MDC 9OUGL MDC 90UCL 
Yes 
Yes Yes No 

Carbon Disulfide Yes 
Copper. total Yes 
DDD Yes 
DDT Yes 
Lead. total Yes No No No 
Total Chromium, total Yes 

Notes: 
1. CPECs are COls whose MDCs exceed a DEQ Level II SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, December 20( 
2. These are CPECs based on potential risk from multiple COls simultaneously 
3. CPECs - contaminants of potential ecological concern 
4. COls - constituents of interest 
5. SLV - screening level value 
6. DEQ - Oregon Department of Environmental Quality 
7. MDC - maximum detected concentration 
8. 9OUCL - 90% upper confidence limit 
9. * - no 9OUCL calculated due to too few samples 
10. -- = indicates that there is no SLV for the receptor 
11.9OUCLs were calculated using one half the detection limit for nondetects 
12. Highlights indicate that the 9OUCL is greater than SLV 
13. Bold Italics indicate that 9OUCL is greater than SLV for non-T/E species (HQ>1) 
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TABLE 31 
SUMMARY OF JSCS SCREENING - ECOLOGICAL RECEPTORS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 Slio 1 0 erable Unit 2 - Riverbank Soils I  
Analyte (CPEC5)2  Exceedance Locations 3  

Acenaphthene S27A, S28A, S3OD 
Benzo[a]anthracene S26B. S26D, S27A, S28. S28A. S29. S30. S30A. S30C 
Benzo[a]pyrene S26B. S26D. S27A. S28. S28A. S29. S30. S30A. S30C 
Benzo[g.h.i]perylene S26. S26B. S26D. S27. S27A. S28. S28A. S29. S30. S30A, S30C 
Cadmium S23. S24. S25. 826. S26A. S26B. S26C. S26D, S27, S28, S29, S30 
Chrysene S26B. S26D. S27A. S28. S29. S30. S30A. S30C 
Copper S23, S24, S25, S26, S26A, S26B, S26C, S26D, S27, S28, S29, S30 
DDD S26, S27C, S28D, S29 
DDE S26. S27, S28. S28D, S29 

DDT 
S23, S24, S25, S26, S26C, S26D, S27, S28, S28A, S28B, S28C, S28D, S29, S30, 
S30A, S30C, S3OD 

Dibenz[ah]anthracene S28A 
Fluoranthene S26B, S27A, S28, S28A, S29, S30, S30A 
Fluorene S28A, S3OD 
lndeno[1,2,3-cd]pyrene S26. S26B. S26D, S27, S27A, S27B, S28, S28A, S28D, S29, 530, S30A, S30C 
Lead S26. 26D, S29 
Naphthalene S3OD 
Phenanthrene S27A, S28A, S29, S30A, S3OD 
Pyrene S26B, S26D. S27A, S28, S28A. S29, S30. S30A, S30C 
Selenium S23, S24, S25, S26, S26A, S26B, S26C, S26D, S27, S28, S29, S30 
Zinc S23, S24, S25, S26, S26A, S26B, S26C,S26D, S27, S28, S29, S30 

Terminal 4 Slip 1 0 erable Unit 1 - Groundwater 4  
Analyte (CPECs) 2.  Exceedance Locations 3.  

Be nzo [a]a nth race ne MWO7 
Benzo[a]pyrene MWO7 
Carbon disulfide MWO7 
Lead, total MW26 

Terminal 4 Slip 1 Operable Unit 2 - Groundwater 4  
Analyte (CPECs) 2.  Exceedance Locations 3.  

Be nzo [a]a nth race ne MW16 
Benzo[a]pyrene MW16 
Cadmium. dissolved MW16 
Carbon disulfide MW16 
Copper. dissolved MW16 
Copper. total MW12, MW15, MW16 
DDT MW09, MW11 
Lead. dissolved MW16 
Lead. total MW09. MW12, MW15. MW16 
Mercury, total MW09. MW10, MW11. MW12. MW13 
Xylene (mixed) MW10 

Notes: 
1. Soil results are only presented for 0U2, because there are no potentially erodable riverbank soils in OU1. 
2. CPECs are constituents whose MDC5 exceed the applicable JSCS screening criteria; 
refer to Appendix B-3 for more information. 
3. Exceedance locations are sampling locations with a detected concentration that exceeded the applicable JSCS 
screening criteria. Soil locations with A, B, C, D are discrete samples (versus composite samples). 
4. Groundwater data based on results from downgradient monitoring wells only 
5. JSCS - Joint Source Control Strategy 
6. CPECs - contaminants of potential ecological concern 
7. MDC - maximum detected concentration 
8. All JSCS criteria from Table 3-1, Final Portland Harbor Joint Source Control Strategy, December 21, 2005, 
http://www.deq.state.orus/nwr/Portland  Harbor/jscs (downloaded January 3, 2006) 
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TABLE 32A 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (HUMAN HEALTH) - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

OU1: Ore on Joint Source Control ScreeninG Levels Human Health 

Constituents of Interest (COI) 
Period of Record Samples 

Non-dotocted 
Concentrations 

Detected 
Concentrations Maximum 

COI Conc. 

(men)  

JSCS Screening Level Value - 
Human Health Fish Consumption 
(17.5 g/day consumption rater 

Does COI 
Concentration 

Exceed 

Screening  
Value? 

JSCS criteria  

All sample 
locations where 
detects exceed 

Minimum Maximum 
Number 

of 
Samples 

ber 
of 	 D 

Detection 
Frequency 

Detecti n 
LocMion Value 

(mg/L) 
Source 

CASNo Analyte Analyte Group Fraction Units 

71 55 6 I 	I 	I 	-ri.111...r...,11 .1 us, r idt 4/20/2004 5/5/2005 
75 34 3 I 	I 	DP111...6,111,11- F . ld L 412012004 5/5/2005 
75 35 4 1 	I 	Ddhl...r...,111..1,11, vOC rld L 4/20/2004 5/5/2005 MW0.1-. 
95 6 	6 1 , 	Thr .  1,111..11,11 skis vOC r I J L 4/20/2004 5/5/2005 14 13 1 2 M 
156 59 2 1 	, 	Dd 111...r...,111..1,11,.. is: vOC rld L 4/20/2004 5/5/2005 MW0.1-. 
156 , 60 5 1 	, 	Ddhl...r...,11,..luir, .ir ic ,.. r I J L 4/20,000  5/52005 MW0.1-. 1 00E, I EPA's., 	NI 	.' 	iie' ,, ci NI 
541 73 1 1 	1. Ddhl...r...1,11,eis, SvOC FI , I,j0Flatud rnyL 4/20 2:::, 5/5/2005 9 60E 01 EPA's 2011- NR 	3 in' ,, 1 on!): NO 
106 46 7 1 	Ddhl...r...Iskivsne Sv..s.: 	H ,1,6-1, 	 103 r I J L 4/20 2:::, 5 5 .105 1 90E 01 EPA's 201- NRS,  '' 	1 	 1 12 	 4 1 1 OHL : NO 
90 12 0 1 	d1,111..111 1.1111 .1,1,se SvOC 6 	1 	11 	.F...r otic Hydrocarbon8 6Q L 2/3/2005 - - 2005 NA 
78 93-3 , BO Fil...rs, r i j L 4/20/2004 : : 105 NA 
91 57 6 , 1.1,0,11114A Fl•kis 11 	4,101C Hydrocarbon8 rid L 8/27/2004 : : 105 NA 

35421-08 0 Chi,- 	1. 	F . 1,11s11.11,11.. , 1 Sv..s.: 	P11,16.1 , . ..11.1 Sul. 	,IP11,sols rld L 8/27/2004 2 , .105 I 	7 3 70E 05 NA NA NA 

106 47 8 Chlsr... 	Ihis Sv..s.: H ds yk 	1-.1 6 id L 8/27/2004 2 , ,)05 I 	7 2 50E 05 NA NA NA 
106 04 5 /.1,111 1 .11 . 11,111:11 0,'.... 1 	 P11,11 .1 ,1 111 . 1 	 til. 	,IP11,s.gs 6 ld L 8/27/2004 10115 u I 	7 8 80E 05 NA NA NA 

83 32 9 A. ,11 . 1.1111.11, SVOC 	P...1..• • 	Ns, 	H..•Iroparb...08 rld L .1/2004 9/16/2:0:5 21% 8 8E 06 1 	6 8 27E 05 EPA's 201- NISs1. , O... 	, la 	4 	 11 No 
208 96 6 6, •vil .q.ht1614ne S 1.1 0C 	P.... 	•.• Id 	I,, 	uiuii 	H:.•Irocarbons myL .1/2004 9/16/20:15 21 1 lE 05 1 	8 4 20E 06 NA 
67 64 1 A. •, , ...rs, r 1_11 .L 2 1/2004 5/5/20::5 002 U 	2 ND NA IA NA 
309 , 00 2 Ahlrm Ord sr •111...riii, P- 	ii 	ii-' r id L - 1I12004 9/16/20:15 1 8E 06 0 5 SUE EPA's 201'- NI 	..,, 	, 	, , 	4 	 d.. ND>SLV 
5103 71 9 alpha-Chlordane.  Or lor ..• hIsrho P,Yi. i.1, ii, L .L•,I/2004 9/16/20:15 1 8E 06 0 ND 8 10E :17 EPA's 201'- NI 	..H 	, 	, , 	4 	 d ISD0SLV 
120 12 7 Fudlir 6 sii- li, Aryl Y 	In 	Ir 	a.....,„, _ 2:92004 9/16/20:15 19 2 0 :01 I 	s 9 00E 05 4 00E+01 EPA's 2004 NRWOC ....r 1 	4 	 d hi 
7440 , 36 0 Asks 611 	iii• .nnpounds 11- 1, 1 	Irrsuli -,005 9/16/20:15 4 2 0 000:15 1 	8 1 01E 03 6 40E 01 EPA's 2004 NRWOC ....r 1 	4 	 d hi 
7440 , 56 n 1., slir p.n. 	slid 	Oipocod I 19 1  -g Illiss : -,005 9/16/21dUE 5 6 40E 01 DEO's 2004 AWOC ..::r 	6. 	ii1 ti 
1267- 1 I - 1,,....1..., 	1016 Pi-Bs %, , s. lors rii L ,1/2004 5/5/2005 NA 
1110- n 2 1,,....1...r 	1221 Pi:1B ,  Ars. lors F .  id L ,1/2004 5/5/2005 7 7 
11141 	16 5 'r 	rr 	1232 P.:16 ,  Ar 'dors rnyL 421/2004 7 7 
534611 2 I 1242 PCBs Ar 'dors rns/L 4/21/2004 5 5 2,35 7 7 
1267, 1248 PCBs Ar 'dors rns/L 4/21/2004 5 5 2,35 7 7 
11097 69 I PCBs Ar.,Olors rns/L 4/21/2004 7 7 
11096 112 5 PCBs Ar.,01Ors rns/L 4/21/2004 7 
7440 ss , Dissolved rns/L 5/4/2005 9 16 21k6.7 4 0 1005 ld 00013 fl 0108 MW26 1 08E 02 1 40E 04 EPA's 201: 	NI 	..:-..,2' 	/ uluie' ui 	 I , MWO8 MW26 
7440 s s .._ I I-1,1 	risposiss Total rns/L 5/4, 12::::5 9/16/2005 4 1 75% 0001 0 00038 I 1,):26 9 80E-03 1 40E 04 DEO's 2004 AWOC oil ci' ui 	siy/ MWO8 MW26 

71 4 16 , B-s yy rnsut 4/20 .., 6,6,2006 0 0005 ND 5 10E 02 EPA's 2004 NRWOC (ors 	4 	 01Y1 II 

56 55 1. rng/L 4/20 20',  9/16/2005 19 12 37% 1 2E 05 0 0001 2 2E 06 1 	)7 6 70E 05 1 80E 05 EPA's 200,  rir: ,:1100 (ors 	4 	 fay) 
, it,n07 

50 32 6 rng/L 4/20 120 ,  9/16/2005 19 12 37% 1 6E 05 0 0001 1 6E 06 I 1 	)7 6 90E-05 1 80E•05 EPA's 201- NI 	OC Fors. 	4 i 	 nly) 
205 rn /L 4/20 ...::, 9/16/2005 0 0 	002 0 0001 2 2E 06 1 	)7 1 10E•04 1 80E•05 EPA's 201- NI 	OC Fors. 	4 i 	 nly) 
191 24 2 By, 	LL,jg y 1-s- 1.. 	.. 	I 	1 	■ -Ric Hydrocarbons rns/L 4/20/2004 9/16/2005 302 0 0001 3 4E 05 1 	)7 3 40E 05 NA NA 
207 08-9 " 	■ -Ric Hydrocarbons rns/L 4/20/2004 9/16/2005 19 10 215, /02 0 0001 1 5E 06 1 	)7 8 40E05 1 80E05 EPA's 2004 NRVVOC (ors. 	.1 	oly1 MWU7 
7440 41 7 E, 	222 	-■1 	I 	, 	li. 	Lul I ,, ii'suuiie Dissolved rns/L 5/4/2005 9/16/2005 0 00011 ND NA NA 
7440 41 7 Beryllkir 	ssii• 1,  114 ,  ds 	rd Ili `. Total rns/L 9/16/2005 4 3 2 	0 0 001 3 3E 05 1. 30E05 
319-84 6 BHC A h ,: OF run- hIsriis, P.,.6. i.lv rns/L 9/16/2005 I sE 06 0 00004 2 3E 06 2 30E•06 EPA's 2004 NRWOC (organism only) 
319-85 7 BHC F1,1 6 OrsanoshIsrhs, PeFdi. i.1,. rns/L 21,00,1 9/16/2005 11 5 1 	0 1 sE 06 0001 5 3E 06 7 SE Uo 90E06 I 7 E US EPA's 20/1110 ,,,,OC (organism old): 
58 89 9 BHC .y.a . un s Lhrlur, Oman= hIsrh is.• Pesk. i.1,. rns/L 21/2004 9/16/2005 1 	E 06 0 00004 1 5E 06 1 5E-06 1 50E06 EPA's 201- NI 	OC (organism old): 
117 81 7 6i, 2 ,■11..111,-.11.11111,1, 1 	DEHP) SVOC 	P11111,1.0, Esters rns/L s 27/2004 2/2/2005 0002 ND 22 E 03 EPA's 201- NI 	OC (organism old): 
7440 43 9 C 6Irlitir 1 yr 1 	s 	t11•1 , . MethIshnorganics DisssIssd rns/L 5/4/2005 9/16/2005 0 0001 
7440 43 9 1161rlitiri nirl 	s 	t11•1 , . MethIshnorganics T...l d rns/L 5/4/2005 9/16/2005 0 001 0 00002 0 00002 r 2 00E 05 

75 10 0 , sl...c 	lissl Hs,  SOC rng/L 4/20/2004 5/5/2005 00000 0 0002 0 00094 MWO7 9 40E04 

108-90 7 sOC ii L 5/5/2005 1000 II 	2 	r 	4 	 11 
67 66 3 sOC ii L 5/5/2005 1000 0 00019 MWO1s 5 00E 04 II 	2 	r r 	4 	 11 
218 01-9 r HH 	H 	hocarbons F . 11 L 1/216,1 5/1 6/2 19 12 7% 1 	. 00001 2 8E 06 5 IE u5 11 37 5 10E 05 I EPS. , 	NI 	.:, 	, 	 li 	r 	1I MWU7 

7440 50-8 F 	F 	-r 	-Hi 	I 	r 	li 11,1,1s 	LI Ali Dissolved rii L 5 	12005 9/16/2:6:5 75% 0 00018 0 00012 0 00042 I b):26 4 20E 04 

7440 50-8 F 	F 	-r 	-Hi 	I 11,1,1s 	LI Ali Tothl rii L 5 	12005 9/16/2:0:5 4 2 5  31 0 00376 0001 0 001 1 	)8 1 00E 03 
98 82 8 2r 	HH- 2 	, 1 	, 	2 -1, 	-1,- rid L 0002 0002 
72 54 8 DOD ird 	hl...rhs, P,di. i.1,. rid L 1 8E 06 0 00004 ND 10E ::7 ' s 	, 	r onism only) ND ,  .5 L V 

72559 i,,i,, 	hl...rhs, P,di 	i.1,. ,i,L 1 8E 06 0 00008 4 3E 06 4 3Ed16 30E 06 2 20E :17 ' " 	Onisrn 	ly) MWUS 
50 29 DDT iiui,hl...rhs, 6+ 	11 	11-, ru L 1 8E 06 0 2 20E :17 EPA's 2004 NRWOC (orsanisrn Only) ND>SEV 
319 86 s •1,11, BS i,,i,, 	hl...rhs, 6+ 	11 	11-, ,i,L 1 8E 06 
53703 Dil.,11 . )416 Flinn H iu 	P 	i 	hi,iiiiii 	H..•Iror 	nS rii L 1 80E U5 EPA's 2004 NRWOC Isconism snd 1 
132 64 , 9 Dils, 	ir rki Csiduish id rii L 
60 07 1 Dieldrin iiui, 	hIsrii 1, Pssk. i.1,. rn 1 L 5 40E 08 EPA's 2004 NRW. 1.0 ...., 1 	a 	Id NOOSE V 

DRO Di4-.411 	1- Petroleur 1H..•Irocarbons rii L 11% :1 021 0 028 MWO3s 2 80E 02 
84 66 2 Di,111..11.111111 1, SVOC, Ph111,11 	Esters rii L 7 	. 0 0002 05 0 0001 MWO3s 1 00E 04 4 40E+01 EPA's 2004 NRWOC (organism only) 
131 11-3 Dirs,11611.111111 ds. SVOC, Ph111,11 	Esters 0 0002 1 10E+03 EPA's 2004 NRWOC (organism only) 
84 74 2 Di n butyl phthalate SVOC, Phthalate Esters ing/L 8/27/2004 5/4/2005 4 2 5 	0 0 00019 0 0002 4 1E 05 0 00019 MWO30 1 90E 04 4 50E+00 EPA's 2004 NRWOC (organism only) NO 
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TABLE 32A 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (HUMAN HEALTH) - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

OU1. Ore on Joint Source Control Screenin Levels uman Health 

Constituents of Interest (COI) 

Period of Record Samples 
Non-dotocted 

Concentrations 
Detected 

Concentrations Maximum 
Detecti n 
Location 

COI Conc. 

(max)  

JSCS Screening Level Value - 
Human Health Fish Consumption 
(17.5 g/day consumption rater 

Does COI 
Concentration 

Exceed 
Screening 

Value? 

All sample 
locations where 
detects exceed 
JSCS criteria Minimum Maximum 

Number 
of 

Samples 

ber 
D 

Detection 
F requency 

Value 
(rng/L) 

Source 

CASNo Analyte Analyte Group Fraction Units 

555 4  Endosulfan 1 I / 1 irmshlorine Pesticides L 4/21/2004 9/16/2005 11 10 9% 1.8E 	1 :: 00002 1.6E-06 1 6E-06 MWO8 1 60E-06 8.90E- 0 2 DC (monism only) No 
3 	- Endosulfan 11 . / Itio 	hlorine Pesticides L 4/21/2004 9/16/2005 11 10 9% 1.80 	1 :: 00 008 2 2E06 2 2E06 MWO3s 2 20E-06 8 90E 0 2 0...0C (oruaniern only) No 
7 	C. Endrin ::: 1 in - 	hlorine Pesticides L 4/21/2004 9/16/2005 11 10 9% 1 . 80 	::, 00008 - 1E06 3 1E06 MWO8 3 10E-06 6 00E: 0  tA.DC (organism only) No 
7421 	'3,  Endrin Aldehyde 10 lir - 	hlorine Pesticides L 4/21/2004 9/16/2005 11 11 0% 1.8E 06 '• 	'• 0016 ND 3.00E •• EPA's 0: 	11 5 	i O 	a 1 	4 	nly) No 
5349/ 	- Endrin Ketone 10 lir - 	hlorine Pesticides L 4/21/2004 9/16/2005 11 11 0% 1.8E-06 :: ::3008 ND NA NA NA 
100-4  I - Ethylbenzene oo. L 4/20/2004 5/5/2005 0% 0.0005 6.4005 ND 2.10E-,0 EPA's 0un 	fll s 	iSisa  1 	L 	0 NI^ 

2 Flucom hene Stiutt 	F . 	1 	1, 	AloLdli. 	Hods.t. obsiis L 4/20/2004 9/16/2005 I 9 53% 1.3E05 0.0001 4,1E06 3.4E-05 MWO8 3.40E05 1.40E01 EPA's 201 	NI s i tis ssoxs ss nl 	. LH 

86-75 7 Flu000:-. 5t.100 	F . 	1 	1, 	8rcr : -01 	Hods.t. uI L 4/20/2004 9/16/2005 I 13 21% 1.2E05 0.0001 4,4E06 0.00001 MWO8 1.00E-05 5.30E+So EPA's 201 ,  Ills 	i Lis a lOis/ si 	61 81  
P4r 	1,11 , H 	h 	+Mons L 4/20/2004 5/5/2005 I 15 17% 0.05 025 0.014 0.019 MWO3s 1.90E-02 NA NA 

7 :: 1.1, - 	hf r11, Pesticides L 4/21/2004 9/16/2005 11 IS 9% 1.8E06 0,00008 2.8E-06 2.8E-06 MWO8 2.80E-06 7.90E-08 EPA's 0un 	Ni 	i Lis a lois- si 	01 	. MWO8 
1 :: 1.1, 	hf r11, Pcsticides 1 4 21/2004 9/16/2005 11 IS 9% 1.8E-06 0.00004 3.2E06 3.2E-06 MWO8 3.20E06 3.90E-08 EPA's 201 	Ills 	i Sis a six- si 	01 	. MWO8 

H...1m. cl L 4/20/2004 9/16/2005 I 17 11% 0.00002 0.0001 2.3E-06 3,1E06 MWO8 3.10E06 1.80E-05 EPA's 201 ,  NI 	i L . 	s 1 ird, 1 ..,1y) 
78-59 1 , 	0 111014 L . 2 7/2004 2/2/2005 3 0% 0.0002 0.0002 ND 9.60E-01 EPA's 20, NI 	 s..). 	, oniog t/ lly) No 
7439 111 .  1 Metals 	11 	id fie 	••. Cesd, I., I I o L 0 -.2005 9/16/2005 4 3 255' 0.00002 0.00008 0.00012 0.00012 MW26 1.20E04 NA NA NA 
7439 90 1 Li 	I Metals/ i im 1 Ai s Total s's j L 0 - 2005 9/16/2005 4 3 25% 0.00052 0.001 0.001 0.001 MW26 I USE U NA N 8  NA 
7487 , 7 118F. tip. 	tirl 	r 	F. 	•Is 6181118 .  isso mi. s Diss 	d rid L 0 	2005 9/16(2005 4 4 0.00005 0.0002 ND NA N NA 
7487-94-7 Mercury and conspounde 6,18111, 	Fd mi. s Total no/L 0 	..2005 9/16(2005 ,1  A 2 08/02 0.0002 No I 46E 04 D 	 m only) NDOSLV 
72-43-5 I 1800.8... Idsr Orgai is. lilmin, P889.118 ,  tog/L 4,01/2004 9/16(2005 1.8E-06 0.0005 5.3E-06 5 3E-06 MWO8 5 1.11E06 NA N NA 
91-20-3 F.1 tpligi Ilene SVOC PcIt.. 	Ants 	H...1m. oborts reg/L 4/20/2004 9/16(2005 353/4 0.00002 0.002 4.8E-06 7 1E-05 MWO8 7 1 OE ::0 NA N NA 
104-51 -8 n-Butylbenzene VOC reg/L 4/20/2004 5/5/2005 7% 0.002 0.002 0 002 MWO1s NA 
7440-02-0 Nickel Met8ls/1nm.) mi. s Dissolved reg/L 5/4/2005 9/16(2005 4 0 100% 0 	046 :9689 MWO8 CPA's 	Ni s 	Di 	s sgoism only) No 
7440-02-0 Nickel Metals/Moo mi. s Total reg/L 5/4/2005 9/16(2005 41  n 100% 0.n0054 MWO8 DUX,  2m, Atte.: 	s mnism 00189 No 
103-65-1 n-Propylbenzene VOC reg/L 4/20/2004 5/5/2005 0% 0.002 0.002 NA 
95-47-6 o-XyHne VOC reg/L 4/20/2004 5/5/2005 0% 0,0005 0.0005 NA 

Phenanthrene SVOC, PHI. 	li 	ts a 	H...1m. tritons reg/L 4/20/2004 9/16(2005 lii 7 63% 0.00002 0.0001 3.6E-06 (: ::0004 MWO8 NA 
Phenol SVOC, PlmnsIs trot , ill 	5 ,1 Phenols reg/L 8/27/2004 2/2/2005 3 2 33% 0.00048 0.0005 9.9E-05 9 9E-05 MWn7 CFA-. '._ 	NI ss lss ssissss sss sl No 

10 	0 Pyrene SVOC, P.I.I. 	li 	ts a 	Hods- obons reg/L 4/20/2004 9/16(2005 111 9 53% 1.5E-05 0.0001 4.2E-06 6 1E-05 MWO8 CFN-. '._ 	s- Ills 	i Lis 55IsisA onit : No 
RRO IH..11ti tl R FAH Petroleum Hydrocarbons reg/L 4/20/2004 5/5/2005 18 15 17% 0.48 0 f•1 MW0 1- 
135-9-88 48. 	EL1431.811 - one VOC reg/L 4/20/2004 5/5/2005 14 14 0% 0.002 0 
7782-4 9-2 11819iiitin Metals/Ingo mi. s Dit--1 , 83 reg/L 0 	.2005 9/16(2005 4 2 50% 0.00032 5  I 	I 550 I row:Is': CFA-. '._ 	NI 5: /Il 	Aaiiisii ilsO No 
7782.111 0 11819iiitin Metals/Ingo mi. s T 	srI reg/L 0 	2005 9/16(2005 4 1 75% 0.001 DCO's 0 1 : 1 :4 	Kt5 	5 lanisre only) Ns 

7440 00 0ilt.85 	ti61 ' cr 11 	ids Metals/Ingo mi. s Diss-1 , 83 reg/L 0 	2005 9/16/2005 4 4 0% 0.00002 
7440 00 0 11 	L. : 	4 	 ) 	 r 	 'I I 1- ,  44/10055anics 79 tl ris L 9/16/2990 4 3 251 0 	I 
127100 sss L 5/5/218:0 9 / 3 30E-03 EPA's 201 ,  NI 	.,, 	ganjsm goly) 110/035 
7440 2s :: Hh 31ror 	 , 118H• 	 regsdoniss 9/16/2:8:0 4 4 US 0 
7440•28-0 -h thins I I4 ,  ■Is. 	iiSOgaOiSS T•9 tl r id L 5/4,0:::: 0  208, 
108-88-3 -slime+ r id L 4/20 0:::, 8 1 50E+01 EPA's 2004 NRWOC loom 	4' i cnly) II 

7440-47-3 Climn sitis• 	I I 1,1 tit. 	isHs,yiisi.16 Ditd-Ised r id L 002::::0 0 10(6.• I. 
7440-47-3 Climniim• 	I I 1,1 tit. 	1:0090006 T•9 tl s's J L d 0 0146 
79-01-6 -si - .111,, , 11 -.1,114 	 C r sj L 9 0 0035 MWU C C2 CPA's 201 ,  rli 	,:-..:.-.)... 	, 1 	4 	il 
7 F•11 L 5,5,005 MWO3s 5 4uE-53 2 4uE-u3 EPA's 201 ,  rli 	,:-.., .H 	ions 	i s1 MW030 
1330 0:: 7 - 	I .' 1 	, 	, 	r 	i 1 	..-. 	I. r id L 5/5/2005 

1181 tit. 	ii2r4iaiiios C: 	I 	I F•id L 9/16/2005 MW26 4 82E-03 2 60E+01 EPA's 201 ,  FEW.... 	: 	r ions 	i s1 II 

7440-66-6 Zinc Metale/Inoruanics Total reu/L 5/4/2005 9/16/2005 4 U 1001 0 00326 0 00938 MWU8 9 38E-03 2 60E+01 DEO's 2004 AWOC (0ruanisre only) No 
Notes: 
	

COI - constituent of interest 	nen - minimum 	 SLV - screening le el value 	 JSCS - Joint Source Control St ategy 
	

NRWOC National Recommended Water Quality Criteria 
ND - non•detect 	 max - maximum 	 VOC - volatile organic compound 	 DEO - Oregon Deparenent of Environmental Ouali y 

	
AWOC An bient water Lively criteria 

reg/L - milligram per liter 	 NA - not available 	 SVOC - sen -volatile organic co spound 	 EPA - U S Environmental Prot ction Agency 
- All JSCS criteria froni Table 3-1. Final Portland Harbor Joint Source Control Strategy. December 21. 2005, htlpflvymv deg state or us/rem/Portland Harbor/jece (downloaded Janu ry 3, 2006) 

0/13,2007 
	

Page 2052 

KMB00008374 



TABLE 328 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (HUMAN HEALTH) - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

0U2 .  Ore on Joint Source Control Screenin Levels Human Health 

Constituents of Interest (COI) 
Period of Record Samples 

N 	-det 	ted onec ec 
Concentrations 

Det 	ted 
Concentrations Maximum 

Detecti n 
ocatM n 

, 
( 	an) 

JSCS Screening Level Value - 
Human Health Fish Consumption 
(1 .5 g/day consumption mter 

Does COI 
Co ncentration

E xceed 
Screening 

Value? 

All sample locations where 
detects exceed JSCS criteria 

Minimum Maximum 
Number 

of 
Samplue 

Number 
D Frequency 

 

Detechon 
e (mg/L) Source 

CASNn Analyte Analytu Group F action Units 
.11 -Tr. Noroeth -in5 m L 1 	2 . 	10/2005 0 ND NA NA NA 
.1-Dichloroetharo I . 	L 10/2005 2 1I : :::::::I 0000Th lll:: 190E-OA NA NA IA 
.1-Dichloroethyl 	ro I; 	 ,L 10/2005 1 NA NA 

5.63.6 .2.4-Trir All 11, 	o , rncaL /16/2/:::_ 2A 2. % U 	::::::1 :: 	:::A .: 	:::::A I I A1:: 1 OOE-03 NA NA NA 
156592 2-DichIcro01/1, , rrin/L 4/16 21 1 	/ 1 E-04 NA NA NA 
156605 .2-D10111/TH1h 1, 	- 	ir rng/L 4/16/21 ND 1 OOE+Ol E 	r RWOC or anisrn old.. 
5 	-1 DA hl.......1, 	- IF HA.' len 	ed our/ 4/16/20 :- 0 00011 A 03 9 60E- r RWOC (Omani... mil. 
1 	6- Jillo enoted . rng/L 4/16/20::- 22  0 :10 1 90E- NiRvvoc or anion /oil. 
90 120 I 	lIo.I 	F-.11.-• .. I 	 IiOAromOlioNVdr000rb000 mcFL 4/16/22:D 4 A 0 00002 u A 
7 E. 	0 ■ rn 	L 10/2005 24 :0. : .:A rID NA 
91.57 11.0 	.11,11,0,i1+1 .1 	lic Arom 	lc Hyd o 	bon L 111/2005 21 . 71. :: 	.::O :032 8E06 0,000024 MIoll A 
33.32 0 A 	, rerrliel, ..1 	ho Aromatic Hvdr000rb000 rcy,i_ A12 	 ,, lc/2005 26 I. .. 	.. ;:O .:::027 OE.06 9,6E-06 IVA 16 9 90E 01 LP,. 21,9 	RWOC 	ro ni rn onl ) II 
2 2 	r Oh 	 I 	p •:1 	 Aro ■ 	 Hydrocarbon g/L 4 	6 2004 5/10/2005 26 E-06 2E 06 M A 
6 rng/L 4 6 200 5/10/2009  24 N 

1, 	hi o jo.` P:l or 	no no/L ' 06 5 RWOC m 1 	rn onl MWII  
5103710 I ph i - Chlorc P 	 hIminc Pc..11..1.1- rn I 7  ' NR ■Noc 	rroi .0 0OIy; NDSLV 
120 127A 0o . , 	 P .. I . . .. . . IiAoi 	H .  •ho 	arbon rng/L. I .E 05 00 r RWOC 	ro 	rn only) 
7000 ,  a 	1H 	 irI FI.Isoroo 	 oi .  s Dissolved 0 	1 L , 2 000018 E -: E 	.1 I 	WOG 	ooi.rn only) 
7040 ,, 	,H 	, r I I I 	 1 	IO/ I000i 	s Total 48% 0 	.. ::::::::I :00002 0 0 E -: E 	:1 DC (Oooi.l only) 
1 	7- 	I r r .  

r 1 PCBs A oclor L I., )04 i I :0. ::::::::o ::::::::i.ii lID IA NA IA 
I 	I 	A............. 1iiii PCB A oclors orL 4 1 	2004 5/9/22 I ::. ::::I:::IO ::::I:::I lID IA NA IA 

r P060 A oclo rngil_ 4 	9/2004 9 2005 D NA NA IA 
Iiii.7.i PCBO A oclo rng/L 4 	9/2004 5/9/2005 0 NA NA IA 

P060 A oclo rng/L 4 	9/2004 5/9/2005 NA IA 
P060 A o lors rn /L 4 	9/2004 5/9/2005 NA 

Metals/Inorganics Dissolved rng/L 4/16/2004 5/1012005 143 M 

	

.. 	 ■ I 	. 

	

R. 	, 	r J arism o 
I IW09. MW10. MW11. MW12. 

MW13. MW15. MW16 

7400 	o I HH. 	 Ilerganics Total rng/L 0116Z2000 5/1012005 27 3 8 , 0 00002 0 01 0 
02 1 

DE '..'s 200 	o 1oi oi 	 Id 
I IW09. MW10, MW11. MW12. 

MW 3 MVV15 MW16 
7 A rnn/L 411012004 9/10/2009 0 00014 0 0005 ND 2004 NI 	a 	r 1 	■ 

5 I, r .  I: 1 22506 0 0000 1 	.-.. 	r 	r 	■ 

5 A. 	0 	Holro 	ol r .  li I 8E-06 0 0000, 1 	o ) 	11 	' 
H 	1. 	r . 	ti 	Holro arbon 0 	L :./2 6E-06 0.000002 M I 	O. 	r 	1 	■ MIN lc 

I I i 	 L, 	h 	- 	i.-,  r• r . 	H..drocarbons rn 	'L :02 3 4E-06 0.000073 m.. - 	1 
1. 	1.r• r . 	Holrocarbuns r. 	L :0' 1 8E-06 0.000007 AA: 	1 NI - ..:). 	r 1 	■ MWIA  

7 4E41-7 650/11ii r . 	 a ■ 	 I 	 ■ I A 1 	co Di000lved o 	r L 02 300007 0,000007 M' 
7 4041-7 Bor/Ilit 	1 . 1 	 ■ 11 	 I 	 1 I IA 	 I-. 	o"rroi,c Total ro 0oL 5 02 100006 0000112 MN/ 5 E 
319.04.6 BHC (alp/ 	I : 	. 	1.I. 	1, Pe 	des r 	L ::) E 	I 	O/,I 	" ioo I NDOSLV 
319.89.7 BH1IiI'o/I A 1e17,hfr'rjooPeotjojdOo r. 	L A's 2004 NRWOC (organism onl ) No 
98899 H. 	0 	r 	r . 	L 	■ I 	I, 0 	hl. ri 	Pe 	de mai_ I EPA's 2004 NRWOC ow lion onl ) No 
7 40-43-9 C 	lr . 	ir 	II I 	 I 	 1(7 1 D 	oho r It 9 0021 IA NA NA 
7440-43-9 C drawn 	1 	■ r I 	A 	1 	m r .  
79190 C oloo .1 	01.1- 
108.907 CH - r EF 	2 • -, NRWQC 	r r 	sr . 	1. 
6 r .  E EP 	20- 	IRWQC 	r ora 0 	1. 
2 F .  I .ArAlic Aromabc Hydrocarbons r .  I EP 	00- I IRWQC ....r ranisr . 	1. 
7 C...1.1, 	a ■ I 	D0-00.10 110 3. 	1 orpnic8 D 	•,..1 rn 1 L 10/2005 27 3 8 NA II 

7 Scrior 	all 	r le- 	•I- I 	 I. 	 lerr jolico 10/2005 27 1 9 C I NA II 

9 10.01, 	I. 	17 	I 	11.0 	HI 2  10/2005 2 NA II 

7 ■ A 	ldminc Pc 	dc.. 1' 10/2005 E ES 	 r . 	1. 
7 ...r 1 	M.' rin, Pe 	de.. r 10/2005 EP ' /. 2 	I - : ■ r 	rganism 	1. NDOSLD 
90293 , 	Id. rio- PP 	 indc c 10/2005 11 9 1 06 2 EF 

il Or 1 	III, Po:4 rlos • 10/2005 1 N 
5 iv, 	F. 	I 	11. 	Ar...r . otic H 	drocarbon. r .  7 10/2005 2 06 EP 

132.60.0 Ell 	2 ' 	:). • 	)iiiino rot 0 7  10/2005 1 NA II 

6 / 	1 	111. 0 1, P, 	- r 	L 4/19/21 10/2005 1 36 ,E-08 EP 	2004 NRWOC 	r 1 MW 0 
R D 	I 	 I 	 •-• PAr...1,tiro Hob 	ol r .  a 4/16/21 10/2005 28 29 (1". 1:/I'S ::::'2I :541 11:1 /1(::E:J2NA NA II 

999.98.8 El, 	I 	 el . 	M. d o P, 	.100 ruCL 4/19/21 10/2005 1 ID 8 SUE-H 2004 NRWOC 	r 1 	■ 

33213.65.SE:: I • el .....01 	 111. rho P502. id- mg/L 4/19/21:: 10/2005 11 10 16 8 90E-02 EPAS2004NRWOC 	r 1 	■ 

72.20.8 El, 	Inli , 	 1 	111-rho P,A 1.1 1.4 no/L 4/19/21: 10/2005 00E-09  2004 NRWOC 	1 	■ 

7 	21-9 	-4 E 	hi 	A1.1,1 	, hIminc P, 	dc rnO/L 4 19/21 10/2005 o 2004 NRWOC 	r 	I .  
5 	94 -70- E 	Ili 	A 	o 1.1...ri 1, P, 	/100 rouVL 4/19/21 10/2005 0 1  D NA 
100.41.4 Ell. 	IL- 	. .I.I 	 .-. EEOC rouVL 4 16/20' (0/2005 0 6 30E'Oa 2 102 22 EPA'o2004 NRWOC 	00 	0 	1. No 
206.44.0 Flooranthene SVOC. Polycyclic Aromatic Hydrocarbons ruCL 4/16/2004 5/10/2005 26 10 6 0 0000024 0000029 5 	06 000010 MW16 1 5 E-04 1 40E EPA's 2004 NRWOC (organism on(y) No 

01:22W7 
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TABLE 328 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (HUMAN HEALTH) - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

0U2 .  Ore on Joint Source Control Screenin Levels Human Health 

Constituents of Interest (COI) 
Period of Record Sam ples 

N 	-det 	ted onec ec 
Concentratons i 

Det 	ted 
Concentrations M aximum 

Detecti n 
Locahon 

COI 
Con, 
(max) 

JSCS Screening Level Value - 
Human Health Fish Consumption 
(1 .5 giday consumption rater 

Does COI 
ConceMration 

Exceed 
Screening 

Value? 

All sample locations where 
detects exceed JSCS criteria 

minimum  maiumum  Numnfber  

Samples 

Number 
ND 

Detection 
Frequency 

Min Value (mg/L) Source 

CASNo Analyte Analyte Group Fraction Units 

04 74  7 Flrat,, 4507 P-1,-..4.1i+ ^r-rn, 	H 	 la 	x 	vu. rot 4/16/2004 5/10/2005 0777727 4  9 8E 06 MW16 9 80E 06 5 30E+00 EPA's 2004 NRWOC t-ronium -nl..: 

Im- k til m Pul,lum . i H..,.. rot 411612004 511012005 0091 MWIO 5 105.02 

tilpLichlor 10J 	 . 	111,inu F. - 	 II 	11- rut 411912004 511012005 7 905 08 EPA's 2004 NRWOC -.a 1 	 + 	 11 ND , SLV 

1024 57 I. FlepLichlor epoxide 19 1 	 111-thic Pudticides 4/19/21m1 3 905 08 EPA's 2004 NI 9,140r1.., I Ali , : 	11 ND'S/ V 
193 4.1: ivr2C 	F-F.• ..• liz Arm . : di. 	H..,.... 	 I., 4116/20:: 0000097 17016 9 40E 05 1 80E 05 EPA's 2004 NI 	 O. 	 r MV41. 

7439 1:2 1 11-4t1-. 	imr Itni..s 5: 4/16/20, 0 0006 MW 6 6 00E 04 NA NA II 

7439 72 1 I lul ,I+ 	norganics Total rnu/L 4/16/21:::1  0 0109 MW15 1 095 02 NA 
7487 101 7 I I, 	 tIr 	 rod onropo:::: I I Ici •I-.. norganics Dissolved rriu/L 4/16/20, 0 00009 MW12 9 00E 05 

7487 I., 7 1.1,..7% dud ././i mogul, I I-1 -I— nn: Ittlics Total nm/L 4/16/20,  0 00006 MW12 6 00E-05 146E.04 DEO's 2004 AWOC tc.r 1 od+xi 	 1. : 

72 43 5 Methoxychlor 1 u Ix: 	 111-rilic Pusticidu+ noL 4/19/27:1 0% 0 0000095 0 0001:1 ND NA NA NA 

91 2 Naphthalene d 	 H..•Irocarbons rn 	L 4/16/20: 1  x 0 00002 0 0 00033 MW10 4 NA NA NA 

10 0  41 8 0 Butylbenzene nm/L 7114 120,  0 00023 0002 ND NA NA NA 

0 Nickel I 1,1x1+ 	 r I Ili -. Dissolved mg/L 100% 0 0101 MW15 11:10 02 4 60E+00 EPA's 2004 NRWQC -.a moisni OHL : N- 

2 0 Nickel I lu ,  tl+ 	11, 1mi. + Total mulL 100% 00204 MW15 2 ,E 02 4 60E+00 DEQ's 2004 AWQC c.: I Illi....IIF. : 

10369 1 n Propylbermene vol mg/L 1 1120/IF' I0/20 	- 24 23 4% 0 000098 I IW10 1 400.04 NA NA 

95 47 6 o Xylene nm/L 4 Ir. 20m00 P I0/20: -  24 20 17% 0 00011 I IW10 1 30E 03 NA NA 

85 01 8 Phenanthrene rng/L d 14/21:::d p 13/20:: 26 8 69% 0 0000032 I 10716 7 905 05 NA NA NA 

1 Pyrdou nu L 0 0000023 I 1W16 1 300 t: 0 EPA% 2: 	 NI ZWQC • 	 rgdiluzn 001.. : No 

RRO Ilecidoul Range Pualutir i Fl..•Ir 	Fla.n+ r 1 l L I 1W09 5 200 01 IA NA NA 

135 9 40 +eaBti,  lbenzend raryL n 00011 

7782 ,0 2 Sulunim .  I 14 i iI-. 	LI Illi . 	+ 0 0002 0 0013 MW12 1 30E% EPA% 2004 NRWOC ..... 1 	 + 	 il 

7782 , :2 Suluilim .  I 1,1 tl+ 	 r 1mi. + ri 1 L 0 0001 0 0018 MW16 1 800 t: DEO% 2004 AWOC az I 11 ii,ri 	 I. 

7440 2 -  •d Sibur 	 111 . ! .... . 	it 	 id I lu ,  tl+ 	r • r 	/ Illi 	 , ri 1 L P 10/2005 
7440271 Sib,. 	 •I . -.Arum xl ,  11.4.4-. 	r 	i 	iiIII 	, F . 1 jt F. 10/2005 

127-10 —95 x 111-roellulunu tPCL: F . 17 L S. MY2005 2,  EPA% 2004 NRWOC ....: 1 	 + 	 il 

744028.0 Thallium Metelx r 	r iim 	+ Di+,1+9.1 r i 1 L 7 1 , 1 , 104 7  10/2005 
744028.0 Thank, 1 Metals/In 	 r 1 •::: 	8 r 12 L . 2004 5110/2005 27 

108 88 3 Tul, au% r u L •Ir. 2004 10/2005 24 NRWOC • 	r Ix:: r 

7440 47 3 Gilt.; lima total I Iv ,  iI-. 	r 	Itni 4/16/2004 5/14 2%,-, 27 2 9 
7440 47 3 Chr-riitinl, total I Id ,  il-. 	ir, mi., 4/16/2004 5/17.1005 1007 
79 01 6 Tri./hlurnethylene /-0CEI , u L 4/16/2004 0005/200: 21 20 1 EPA, 	 NR000 tornuniurn only/ No 

75 01 4 Vin..I ..1110ridu rut 4/16/21: 1  0 00022 0 EPA% 	 NI 	 2 	 .. 1 	 .rn only) No 

1330 20 7 X.1,919 .r 	 •I r i 1 L 4/16/21: 1  17% 0 00022 0 

7440 66 6 Lid I 191,1+ 	nut j ow s Dibbulyed r 17 L 4/16/2004 5,10:2005 27 3 89% 0 00101 00011 0 	 u 000919 If7vIA EPA% 	 NR 	QC ummilicrn only) No 

7440.66 6 flu,l+ 	a, 	 s Total r .  igt 4/16/2004 5/10/2005 27 2 93% 0 00195 0 00273 0 0005 0 0315 MW1S 3 150 02 DEO,  20 	 ,WOC (organism only) No 

Notes: Cal constituent of interest 	 ii minimum 	 SLV screunin J1 vel value 	 JSCS Joint Source Control Strateg 

ND .000.701001 	 max maximum 	 VOC . volat e org nic compound 	 DEO - Oreg n Depaorn nt of Environmental 0: ably 

rng/L - milligram per liter 	 NA not available 	 SVOC - sen i.vola ile organic compound 	 EPA U S Environment I Protectio Agency 

• All JSCS criteria from Table 3 1 Final Pooland Harbor Joint Source Control Strategy De ernb r 21 2005 htlp Ilvvvvw deq state or us/nwr/Portland Harbor/j cs alovvnlo ded Januar 3 2006) 

NRWOC II 4i-11 	 xlu.1 W der Quality Criteria 
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TABLE 33A 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (ECOLOGICAL RECEPTORS) - OUS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 

OUI : Orerton Joint Source Control ScreeninG Levels lEcolortmcal Rece tor 

Constituents of Interest (COI) 

Per iod o f R ecor d Samp l es 
Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

COI Conc. 

(max)  

JSCS Screening Level Value - Ecological 
Receptors 

Does COI 
Concentration 

Exceed 
Screening 

Value? 

All locations 
 

where detects 
exceed JSCS 

criteria Minimum Maximum 
Number 

of 
Samples 

ber 
of D 

Detection 
Frequency 

Value 
(mg/L) 

Source 

CASNo Analyte Analyte Group Fraction unitS 

71 55 6 111  Trichlomenone VOC mu/L 4/29 299e 5 :• 2005 0 011 ORNI:). r-ier 	SCV) value 

75 34 3 11 Dichloroeth tile VOC rno/L 412:: 2::::, 5 :• 2005 0 047 .8:1•1L' 	 ier 	SCV) value 

75 35 4 11 Dichlomennlene VOC mod_ 412:: 2::: 5 5 2005 0 00037 

95 6 	6 1 24 Triniennlbeil•ene VOC L 0 002 

156 59 2 1 2•DivId-menn1e0e i• i' VOC L 0 089 

156605 1 2•DivId-menn1e0e i ban, VOC ivL 5 5557 000 .I all: 	 ier 	 .11,10) volue 

541 73 1 1 3•Diehl-r-benzene SVOC Htlogenabed rng/L 4120 2::::e DEC,  2' -0, 	 me 	 due No 

106 46 7 1 4 DivIll-r,benzene SVOC Htlernen.1,1 rochL 412:: 2::: DUI,  2' 	-0, 	 indue No 

90 12 0 I I bdIr.11.1•111halene SVOC 	P•1•.• •.•.Ii 	vi 	iili 	H•.•Iro,,grbons rno/L NA 

78 93-3 2 BO timne VOC rochL 412:: 2::: ..111L' 	 ier 	SC, 	 tie No 

91 57 6 2 I Nih..111aplidialene SVOC 	P•1•.• •.•.l,Ovr,iS 	H..•froacLons rochL 8/27 2::::e ..1111: 	 ier 	SCV• v 108 No 

35421-08 0 e Chl, 	methylphenol SVOC Phew+. dr I Sul• 	 ed Phenols reichl_ 8/27 2::::e rmoO NO, NA 

106 47 8 e i 	 lii 	 I 	 0,1,00 SVOC Htl-ueneded rog/L 8/27 2::::e 1100 110, NA 

10604 5 e 	 1 	 111..11•11,nol 06010  Phew+. did Stil• 	4 I Phenols rlyL 8127 2::::d 1100 110, NA 

83 32 P ken tplOIHne P1 	 livvriliM.dro,erbons rip L CDIV:::e 	 i . l. 	 l i 6 	 .160 No 

208 9r• 6 d, en tphnnlene P 	 I 	 Ii 	O,rrili 	H•.drocarbons mu L NA 

67 64 1 Ov eegie in, iii L 515/2005 i 	.1:11L'v , 	 0-, 	 ,... No 

309 , 00 2 alrin Orp dre 111-1, Pe r 	 I- iii L 911612005 Il 11 1 8E 06 0 00008 lID II NO, NA 

5103 71 9 alpha-Chlordane Or J .0,10-rioPe I elev rip I. 9116/2005 Ii 11 1 8E 06 0 00004 FID CFWv 2:::: 	 .) 	 r 	hr Ili. : v due ND>SLV 
120 12 7 Anna e en, SvOC 	P-1......• li 	0,roroti• 	H 	 r 	 rboo iii L 9/16/2005 15 2 855 0 000M! tie 

7440 , 36 0 0,00400, I 	 1 	ood I 1,11). 	g mid,. Dissolved r•ip 	 I. 9/16/2005 4 2 505 0 0 00101 

7440 , 06 n did ,,r• !pounds I 1,11). 	gponi, Total 5/16/2555 o ILD Da: 	N" , ..J. 	!dor 	 due 

1267e I I 2 Ar•-'1, 1016 PCB). / r 	 Icy roil I. ND 

1110e 2:1  ' Aroclor 1221 PG6). / r 	 Ire roil L e', I 	2::::- FID i ikrIL'V,-r''iloO NDOSLV 
11141 lio n 0d•-. 1-r 1232 rno L e21/2004 0 FID i 	.1/1.1L' 	 1- 	 le No 

53469•21 9 Aroclor 1242 rno L e".11/2004 0 FID i .1/11L'v 	Thri'iloO ND>SLV 
12672 29 6 Aroclor 1248 rno L e 21/2004 . 	 . 	2: 	 . 0 FID i .1/11L'v , P0, 	 nion ND>SLV 
11097 69-1 Aroclor 1254 PCB). d roil L e".21/2004 5/5/2005 0 ND 0 001.6 1. ,  01 ,11L'). (Tier II SCV) value ND>SLV 
11096 82 5 Ar•-. 1-r 1260 PCB). 	d 	 I rno L e'21/2004 5/5/2005 0 0 09z i ii,r1L ,  (Tier II SCV) value No 

7440 , 38•2 Arverbie• I 1,11). 	 gp11,1". Dissolved mu L 5'4/2005 9/16/2005 4 0 100% 0 0108 0 15 CFWe 2004 NRWOC Ichroniel value NO 

7440 , 38•2 I 1,1 tiv 	gp d, Total r•ip 	 I. 5'4/2005 9/16/2005 4 1 7 	 0 I Itv/26 00058 0 15 DEO's 2004 AWOC I  hioiiloO II 

71 43 2 B., ene r• ip 	 I. e 20/2004 5/5/2005 ORNL's (Tier II SCV) value 

56 55 3 SvOC P010 y Ii 	Aroni 	 M.dr•-• eil- 1 s '20/2004 9/16/2005 1 I 1 .01/07 0 000067 n norm27 orzrIL,  /-ier " SC. 1. 	 tie MWO7 

50 32 8 SV0 1., Polycyclic AronHd H 	1,0 	 rbOo i L , 20/2004 9/16/2005 0 I 1 .01/07 0 0000B! i .1:11L' 	 ier 	Sev 	 tie MWO7 

205 552 E, 11 	 1. 1 .11H 	1-m11,, SV0 1., Polycyclic AronHd H 	 100 	 rbOO i L , 20/2004 9/16/2005 0 11407 0 00011 

191 24 2 60000)111 ifperylene SVOC Polycyclic Aronitd H•.•!I 	 II 00 i L , 20/2004 9/16/2005 0 00002 0 0001 3 4E 05 I I .  407 0 00003- 

207 08-9 6000011110, tnthene SVOC Polycyclic Aronrtd H•.•, 	 I 00 i L , 20/2004 9/16/2005 19 15 215 0 00002 0 0001 1 5E 06 I I .  407 0 00008e 

7440 41 7 Beryllimg dr I compounds MeM10/Inorganice 5 4/2005 0/16/2005 000002 0 00011 

7440 41 7 Beryllimg dr I compounds I 1,11). 	 gpgi lir v Total i L 5 4/2005 0001 3 3E 05 0 00003 ,  

319-84 6 BHC (oint,: Orp to- 111,111, Pe...1111,v i L , 21/2004 I 	C 06 0 00004 2 3E 06 000000,22 ORNL's (Tier II SCV) value NO 

319-85 7 BHC (1,1 6 Orp drehVeine Fedi. idev i L , 21/2004 I 5 3E 06 0 000007, 

58 89 9 BHC 0 win! t: Lindane Orp dre 111...rine Fedi. idev i L , 21/2004 1 5E 06 0 0000015 DEChs 2004 AVVOC IchroniM value II 
117 81 7 BB(2 ennllietyl)phthalate (DEHP) SvOi.1. 	P11111 1, C'i-i' i L 27/2004 DEChs 2004 AWOC (chronim value 

7440 43 9 Cadmium ,tlil corvout,ol, I le ,  tiv 	 gpgi lir v Dissolve I 5'4/2005 9/16,2::::F 0001 EPA's 2004 NRWOC I  lcoi 	 I,,- ND= SL V 

7440 43 9 C•trli• lite 	 , 	 ,1, Il-i 	10 	iion' Total i L 5 4/2005 9/16/2::::F 1 001 0 00002 DEChs 2004 AWOC (chmoi• : v 

75 15 0 r rp L , 20/2004 5/5/2::::5 : 0005 0 0002 ORNL's (Tier II SCV) value MWO7 

108-90 7 Chl•g-beipeile r• ip L , 20/2004 5/5/2::::5 DEChs 2004 AWOC Ichegii• 	 1.- II 

67 66 3 CM,- • r• ip L , 20/2004 5/5/2::::5 I DEChs 2004 AWOC (chegii• 	 1.- II 

218 01-9 Che.vene SvOC P 	 I.. 	 li 	Vi-matic Hydrocarbnie. r• ip L , 11 ,12PPe 9/16r 2::::F 2 8E-06 5 IE 05 

7440 50-8 C-pper 	dr I • •• r 	 ■ I 	 tIll Is I le ,  tiv 	 rpgii1 v 9/16,2 4 1 755 200012 0 00042 0 0029 EPA's 2004 NRWOC I  Irr 	 1H 	 , iltl, NO 

7440 50-8 C-pper 	dr I • •• r 	 ■ I 	 tIll Is I le ,  tiv 	 rpgii1 v igp L 9/16,2 4 2 505 I 0, 0001 0001 II I 0 0036 DEChs 2004 AWOC (chi 1H 	 due NO 

98 82 8 Ctn . !, le iiv-11-1,11Himene) VOC r• ip 1 - 20/2004 5/5/2005 0002 0002 

72 54 8 DDD Organochlorine Pesticides r• ip L - 21/2004 9/16/2005 11 11 05, 1 8E 06 0 00004 ..1111:). 	 doe ND>SLV 
72 55 9 DEC Oroanochlorine Pesticides r•iiL e 21/2004 9/16/2005 11 10 9 , 1 8E 06 0 00008 4 3E•06 4 3E 0 ,  

50 26 DDT r 	1 0 r r••111-rine Fedi. 'I-' i L e 21/2004 9/16,2665 11 	 J 	I 	 lu ND0SLV 
319 £1.• 6 •Iel ,  t BHC rr 	1 0 r r••111-rine Fedi. 'I-' i L e 21/2004 9/16r 2::::5 I 2 
5370v Diben FM tnild e -i, 0 	 Polveyi 0 	 r 	 r 	 H•.•11-• r , pL 4,20/2004 6 2 

132 64 , 9 Dibe 	 ir SvOC Oxygen r 	 I,I .1 	 _1 r 	13/L 8/27/2004 ..1111: 	 ed 	SC: 	 lie 

60 57 1 Diuldric Or 1 diochlorine Pe 	 II 	1.I.,. r 	13/L 4/21/2004 CPN,  2 	 NI o' l', l,i,,,il,,e ND>SLV 
DRO Diesel 1 	di H Petroleum Hydr 	 01.-11). mq/L 4/20/2004 5/5/2 18 16 115 

84 66 2 Diethyl 1•11111,10e SVOC Phthaltd, Cv1erv nm/L 8/27/2004 5/412::::5 4 1 755 000 DU),  2:16e 	 oc ... hno r i 	 dgn 

131 11-3 Dirnet1,111011 ilate SVOC Phthaltd, Eder ,  mq/L 8/27/2004 2/2/2::::5 0 003 DECiv 2:16e 	 plc , hno r i 	 ,1 0  

84 74 2 Di n butyl phthalate SVOC Phthalate Esters mq/L 8/27/2004 5/4/2005 4 2 50% 0 00019 0 0002 4 1E 05 0 00019 IN7403s 0 00019 0 003 DEO's 2004 AWOC (chronic) value NO 

0/13,0007 
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TABLE 33A 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (ECOLOGICAL RECEPTORS) - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

OUI : Ore on Joint Source Control Screenin Levels Ecolo ical Rece tor 

Constituents of Interest (COI) 

Per iod o f R ecor d Sara M es 
Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

COI Conc. 

(max)  

JSCS Screening Level Value - Ecological 
Receptors 

Does COI 
Concentration 

ScreeMng 
Value? 

All locations 
 

where detects 
exceed JSCS 

criteria Minimum Maximum 
Number 

of 
Samples 

ber 
D 

Detection 
Frequency 

Value 
Ung/L) 

Exce ed 

Source 

CASNo Analyte Analyte Group Fraction Units 

000 0  El, I 	• olfan Organc: hI--ior P.:core/ides rng/L ' 	 1 13/2005 II 10 9% 1 8E-06 0.00002 1 6E-06 1 6E06 MWO8 0.0000016 0.000056 EPA's 201 4  NR' 	iviiliF in 	 lue No 

3 	 7  El ■ 	I 	 • 	Litton 	 ,, Organothl-rine Pesticides ragt ' 	...12005 11 10 9% 1 8E06 0.00008 2.20-06 2.2E-06 MWO3s 0.0000022 0.000056 EPA's 201- FIR 	'vii i, 	 in 	 lue No 

7 	 1: En ho, Organothl-rine Pesticides ragt ' 	...12000 11 10 9% 1 8E06 0.00008 3.1E-06 3 1E-06 MWO8 0.0000031 0.000036 EPA's 201- NR,.... 	Id in 	 lue No 

7 Orkin Aldelwde 0130001III-rine P0804000 ingt 4 21 2004 ' 1.02000 11 11 0% 1.8E-06 0.00016 ND NA NA NA 

53494  7 ,  r 7  EiHrin laNkn cc Organothl-rine Pesticides ingt 4 21 2004 ' 1112000 11 11 0% 1.8E-06 0.00008 ND NA NA NA 

100-4 1 - 0001(002000 VOC ingt 4,20/2004 5/5/2005 14 14 03 0.0005 0.0005 ND 0.0073 ORNL's (Tier 11 SC', r• due No 

2 Fluoranthene SVOC P-I...... 	 d a 	 ot 	H.. drocarbons rog/L 412012004 9/16/2005 10 9 53% 1.3E05 0.0001 4.1E06 3.4E05 MWOW 0.000034 NA NA NA 

86-73 7 Fluorene SVOC P-I...... 	 d a -  mtic H.. drocarbons ingt 4/20/2004 9/16/2005 10 10 21% 1.2E05 0.0001 4.4E-06 0.00001 MWO8 0.00001 0.0039 ORNL's (Tier 11 SC', r• due No 

GRO Gasoline Range ingt 4/20/2004 5/5/2005 10 10 17% 0.05 0.25 0.014 0.019 MW038 0 	 I NA NA NA 

7 Heptachlor 004000'-1,1-(no PooN.LIg2 ingt 4/21/2004 9/16/2005 11 10 9% 1.8E-06 0.00008 28E-06 2.8E-06 MWO8 0.0000028 0.0000038 DEQ's 2004  Al/kOC c.hr cid. : r•So No 

1024 77 3 Heptachlor epoxide 033001'-1,1-rino Po•di..ide- ragt 4/21/2004 9/16/2005 11 10 9% 1.8E-06 0.00004 3.2E06 3.2E-06 MWO8 6 0000, 32 0.0000038 EPA's 200- FIR 	'vii i, 	in 	lue No 

193- 3 :: F 1000011 c 	 .11p_gd-1,- 03.- C ,0.1 	P-I- ... • 16 	Ar-ma60 H.. drocarbons  
0v100 Ox. Ho 0,0 dning 

ragt 

ragt 

4/20/2004 

W27/2004 

9/16/2005 

2/2/2005 

10 

3 

17 

3 

11% 

0% 

0.00002 

0.0002 

0.0001 

0.0002 

2.3E-06 3.1E-06 M NA 

NA 

NA  

NA 

NA 

NA 78-59 1 Hophx2,- 

7439 92 1 Dissolved rog/L 5 4 Q005 9/16/2005 4 3 25% 0.00002 0.00008 0.00012 0.00012 MW26 12 1: :::054 EPA,  . 	 II oi 0i liioi No 

7439 92 1 II - III 	 rpok , Total ragt Fu 2005 9/16/2005 4 3 25% 0.00052 0.001 0.001 0.001 MW26 DEC),  2::::- ii 	 ..J. 	 JO-Iii. : r• dr 	 :6 
7487 94 7 I 	1-r 	 III 	 Ili 	 1 	 e 11-1:1 	 ij mi. , Dissolved mu L F 	 2005 9/16/2005 4 4 0% 0.00005 0,0002 ND EPC:e . 	 II 	 J 	 hi-ni 

7487-94-7 Mercury and cr.:pout:au I lo ,  II , 	 ij mi. , Total rti L 2,  9/1e 2005 4 4 0% 0.0002 0,0002 ND 0 000012 DEO,  2:::: 	 .......• Iscaii• 	 : r• ND,SLV 

72-43-5 11-11, 	 rr 	 r Or J ..... III-Fin, Po ,, i• He. •1:1 L 9/1;•'2005 11 10 9% 1.8E-06 0.0005 5.3E-06 5.3E-06 MWO8 g 0000053 0 00003 EPC:e . 	 II r Oi lii 	0 i' No 

91-20-3 /1 ICC, dono SgOC 	P-1....... - Ii. 	Ar-1-i 	 Ho 3000arb005 9/16/2005 33 20 2 0.00002 0.002 4.8E/06 7.1E05 MWO8 0.001:: 	 1 062 DEQ's 2:::.:4 	 .....' .• le-nd• : r. dr I No 

104-51-8 0 00 lben •one VOC mrit 4  21/2004 5/5/2005 0.002 1.002 0.002 0.002 MWO1s 0.002 NA NA NA 

7440-02-0 /11 	HI Metals; n...rj mi. , . Dissolv- I iL F 4/2005 9/16/2005 4 I 0.00046 0.00689 MWO8 0.00689 0 016 EPA's 2:6 4  NIOV•c0 	 hi 	 4alue No 

7440-02-0 J2 	 1 Metals; 0...: r oPi... - Total I 0 L F 4,2005 9/16/2005 4 I 0 90054 0 0125 MWO8 0.0125 0 049 DEQ's 2004, AVVOC r • le-nd• 	 l° No 

103-001° 	 1 n-Propylberzene VOC ru L 5/5/2005  :102 ND NO, NA NA 

95-47 e - 0..lene VOC r• u L 4  20/20: 5/5/2005 : 0:105 ND 0 013 ORNUs (Tier 11SQ. . 	due No 

Phenanthrene li• Co, 	 H. di- odor. r• u L 4  20Q004  9/16/2005 , d4 MWO8 NA NA 

Phenol -1 . : e..., Phon-le eol wubstiluNd Phonols r• , J L 8 27 20::4 2/2/2005 030 ::5 MWO7 0.000099 DEQ's 2004 AWQC i• da•••rii•• 	 1- No 

1 2 :: :)0-0 Pyrene Id Ar.1.i 	 Hydrotol.ons r• u L 4  21/2004  9/16/2005 :5 MWO8 0.000031 NO, NA NA 

RRO 1.-•11:1,111:60 le Peg-loom H..drocarbons in IL 4  20/2004  5/5/2005 10 15 0041 MWO3s NA NA 

135-9-88 • - 	Er4(1be04e0e VOC r• u L 4  20/20::4  5/5/2005 14 1 4  NA NA 

7782-40-2 ..)-0.2 igen dletd1), 	 r..1 mi. , Di 	 Ii,iL 4/2005 9/16/2005 4 0 00071 6100072 NA NA 

77020111 2 Solonior Metals; n...rj ild .  , -g-dal iL F 4/2005 9/16/2005 EPA's 2:2:- NI O0i10,Ioo,nIoo 

7440 22.1 Sid.or 	orl - ...inpoun.P. Metals; n...rj mi. , . F 4/2005 9/16/2005 4 00 NO, NA 
7440 - 22 - 4 Sid.or 	orl • -re 	 r11,0 I N ,  .6.90...i.ganics inI r 	 L 911 ,12005 4 2 I I 6 	u6 DEO's 2004 AVVOC (chircni- 	 due 

127.18-4 -o , i 2.1,1or,oil, 	1-1,- , PCE) OiL 0 00077 DEO's 2004 AWOC (chroni- 	 due 

7440-28-0 -I, dlior , I lo ,  d , 	 iymi ruF r 
7440.28-0 -Irdlitir , I Ndals/In-i red r OIL 0 00002 r 
108-88-3 rut 0 0001 :1)1JIL,  r- ior 	 rc , 	 due 

7440-47-3 Cle-initir 	 I I lo , 012..n...- red Di ,, 	I ed mat 000000 NOo NO, NA 

7440-47-3 Cle-initir 	 I I lo , als/In-i l'ini root 0001 NOo NO, NA 

79 	 6 -id 1,1-mogr. lone r-CO: mot 4/.: 2004 000020 DEO,  2004 	0.1..• latrH 	 . 	due No 

7 rngt 4/1: .:04 00000 00000 II'O 00004 r 
1330 :2:: 7 X..1,o, rr ihrod: mot 4/2: 2004 00000 00000 :1)1JIL , ,- I-[ 	 ri' 	 oloo NO 

I N , 01, wri sees Dissolved mat 000460 000460 I. 1:1/26 000402 EPA,  . 	 11 	 ' v' , Iir 	0,100 No 

7440-66-6 Zinc Metals/Inorganics Total rngt 5/4/2005 9/16/2005 4 0 100 0/ 0 00326 0 00938 MV400 000030 00 DEO's 2004 AWOC (chronic) value NO 

Notes: 
	

001 - constituent of intor,. , 	 ran - minimum 	 SLV - screening level value 	 JSCS - Join Source Control St ategy 
	

NRWOC Natmanl Rec runended Water Quality Were 

ND - non.detect 	 max - maximum 	 VOC - volatile organic compound 	 DEO - Oreg n Department of Environrne tal ()oak y 
	

AWOC - Ar bient water oality criteria 

ingt - milligram per liter 	 NA - not available 	 SVOC - ser -volatile organic co mound 	 EPA - 00 Environmental Prot ction Ag ncy 
	

ORNL - Oak Ridge Nati nal Laboratory 

- All JSCS criteria frorn Table 3-1. Final Portland Harbor Joint Source Control Strategy. December 21. 2005. htlp //maw deq state or us/nwr/PoOland Harbor/jscs (downloa ed Jam, ry 3. 2006) 
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TABLE 338 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (ECOLOGICAL RECEPTORS) - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 

0U2: Ore on Joint Source Control Seruuxixo Levels IEeelooieal Rece tor 

Constituents of Interest (COO 

Period of Record SampMs 
Non•detected 

Concentrations 
Detected 

Concentrations Maximum 
Dutuctian  

Location 

COI Conc. 
(max) 

JSCS Screening Level Value - Ecological 
Receptors . 

Do. COI 
Concentration 

Exceed 
Screening 

Value? 

All locations where 
detects exceed JSCS 

criteria 
Minimum Maximum 

N 

Samples 

Imr of Detection 
Frequency 

Value 
(mg/L) 

Source 

CASNo Analyte Analyte Group Fraction Uni. 

6 1 	 1 	 1 	-ri•Il 	 II, Am nut 0 0005 oRrAL,  ..- i,, 	SC, 	 tm No 

1 	 1 Dk hl 	 r 	 -111 am 1 	A 0 00011 0 0005 0 00019 0 00010 ol1t1L 	 ier 	SC: 	 II m No 

7F• 05 4 1 	 1 	Dk hl 	 r 	 -II, 	I-1,- nm L 0 0005 

95 	 6 1 2 4-Trina-lnlban VOC nu L 4  16/2004 5/10/..F 0 00015 0 002 0 001 

156 59 2 1.2 Dichlorolh• lai 	 d VOC nut 4  1612004 5IlOIA:o A 21 1 	 /a 0 00012 0 0005 0 00019 

156 60 5 1,2 Dichlormablene dr a, rot j•L 4 •16/2004 5/10/..F 0 00015 0 0005 rID 0 	O °ANL,  t- ier 	SC: 	 tia No 

541 73 1 1 3 Dichlorolmo ••-.am SVOC H tl••• _mooted ra j L 4  16/2004 5/101,0F 0 00011 0 0005 DEO,  .:::- A 	Ot 	 hroi in 	 m No 

106.067 1,4 Dichlorolmo •ene SvOC H tl••• _mooted L 4  16/2004 5/10/2O0F 0 00012 0 0005 0 DEO', ..4  A 	mi 	 hra„i. 	 ,a No 

90 12 0 1-Methylotrilt t1-1,- SvOC 	P•l•.• •.• IiAoi 	H...drocarbons nm/L 4/16/2004 5/10/2005 10 8 03 % 0 00002 0 000023 3 0E :. 

78 93-3 2 Butancne rria/L 4/16/2004 5/10/2005 0 002 0111,1L' 	 ier 	SC:i 	 tio No 

6 2 I leabln llah tlene SvOC Pol.• •.• P Nor 	 bb•lrocarbons 0 00002 ,  DMA!: 	,- iar II SCO) value Fl 

0002. 9 A• en tphamoa SVOC Poly •.• IF. Nor 	 H•Jlrocarbons 0 000027 DEO' ,  2:: 	 WVOC (chronic) vakm Fl 

A• mt tphanlmie SvOC Pot 	 li 	 4 •r 	 H,lrocarbons nu L 0 00002F 

67 64 1 Acetone r m L oRrAL,.. -i,, 	SC, 	MI- No 

309 , 00-2 Aldrin Orj 	 i 	 111 	r111- Pesticides I m L 1 2 	 :6 MWF 1 1 r 

5103 71 9 alpha-Chlordane Or j trio. lilorkm Pe ,, i• i•Iaa rorL 4  10/2004 NDOSLV 
120 12 7 Anthracene • • • li•4 •r 	 1-1,•lr000rb000 nu L 4  16/2004 9 A 0 000094 MW10 0 00000- 3 t ML 	 a No 

7440 36 0 Antimony and compounds I lel tl , o.o JAM., Dissolved roj L 4  16/2004 A 0 00018 MW16 0 00010 

7440 3r• 0  0 	 1, 	 rnpounds Metal ,  nor _rad Total noL 411612004 5/10/..F 27 FA 03 % 0 00002 0 00033 MWF6 0 UOO F DEO's 2004 AWOC (chronic) vakm No 

12674  11 , nm/L 4/19/2004 5/9/2:O:F 

11104  , 2 Aroclor 1221 P06.1 rnall. 011912004 51912:::: 5  28 , F I IL,  t- ier II SCV) ,  Mr, NDOSLV 
11141 	A• F • I, 1212 nm/L 411912004 51912:::: 7  8 ■ ■ I 	 t IL',  t- i,r II SO') ... due Fl 

53460 211 ,  Aroclor1242 rng/L 411912004 5191200 7  0 000053 ■ ■ I 	 t IL,- t- ier II SCVi ...AN NDOSLV 
12672 20 n Aroclor 1248 r•ij L 4  19/2004 5/9/20011  1 OluAL,  t- ier 	 a NDOSLV 
11097 n11 	 1 Aroclor 1254 r•ij L 4  19/2004 5/9/20011  1:.1mu ,..- i,r 	 a NDOSLV 
11091 0, F lor 1260 ra j L oluAL, 	,,, 	St.a." 	 tie IT 

7440 ,0 2 A3-eni• I lel tl , 	 imrj mi Dim-oh-ad r• m L t EPA,  2: 	NI 	) 	le 	loolue 
7440 ,0 :2 An-ent I lel tl , 	 r F'ojoC Told nu L 1b10'11 DEO,  2::::a 	 or' i• lir-ni• : value 

E.-) 	-u- r m L 0 0:0:14 0 0005 CluAL,  t- ier 	 a 

Polycyclic Aromatic Hydrocarbons I m L 5 A 0 0051 	 . 1 0 000027 0 000027 liliNLO .io MWF6 

.5 ......: 	P,•...•...11 	Aron 	 H•.-Irocarbons rut A 0 000027 0 000014 ORNL's (Tier 11 Su, value 

E-A 	 0 .1 11 	r alma- ....; 	Pot. 	 .; 	 li 	 r 	 r• 	 Hylrocarbons . j L A 0000027 

1111 24  2 Ema 	M 111 .1t -LH, SVOC Pol.. :.• li• Nor, 	 1-1,Irocarbons r• 	L 0 0000027 

207 , 00 0 6mi•-1111t0.a alrana SvOC P,•.• ...• IF nr, ono Hydrocarbons ra j L 1 I:: 2005 0 0 000027 I 1W16 0 000087 

7440 4 1 7 Ber.11ior 	 •1 -raj 	 I I le ,  tl , 	Otrg tot t• ra j L 2.1, 	 031:2005 0 00002 110/16 0 000007 

7440 4  I 7 Dendlitir• ■ 	 a ■ 	 rnpounds I 101 tl , 	 ••ra mi• , Totol r 1,11 I:: 2005 27 F3 5 A 0 00002 :00006 0 UUU112 MWFS 0 000112 

- EtHr1 t MI: t Co j 111 ....  lk.rin, P,1i. Hes r m L 1 I:: 2005 0 0000F ND 0 0022 ORNL's (Tier 	 a No 

319 £ 7  7 E•HC tlml t Om 111 	 . III-iii iv Po-1i. Hes r 1 j L F I:: 2005 0 00 1 :0: 1 3 0 0000007 

58 80 0 EH 	 , 	1,r 	 ir 	1, 	LII i 	 1 oi - CO 1111 	 . ill-riii, P,..i. Hes 7  12005 0 000013 DEO,  i2::, 	or' i . 1,,,,i. 	 ra IL 

7440 2, ,! 11,1,1 , 	 1,1,1 . 111i . . ,  ra j L 7  I 	2005 0 0 00002 0 00002 EPA,  J. 	11 	 3 	 la 	 ii• 	 1.- 

7440 0 ,  0 Jr 	 ilIll 	 i 	 Ili 	 I 	 r 	 ,, I 101 tl , 	noun tics 1,I r 1 _a 6 A 0000065 0 00001 Ecci• ,: 	o,  .• la 	 la 	value II 

75 10 0 I CI L 1 	 0 0 0 0005 oi mi_ 	-1-: 	SCV: MWF6 

108 9:: 7 I 	-I, 	-1,- r 1 j L 0 0005 DEO ,  2 	 0, .. la 	 1H 	 value II 

6 nu L 0 0 0044 124 DEO,  2:a:4 	 Ot 	 la- 	 value 

218 C:I 0 -110 SOOC Pol. 	 lic Aromatic Hydrocarbons nu L 38% 0 00011 

7440 F:: 0 I 101 -1 , 	 1, 	11 , 1acs Dissoked rut 8 A MVV16 0 00402 00020 CPA,  2: 	 IRVVOC (chronic) value MWF6 

7440 F.:: 0 I lel 11 , 	 I, 	 r 	I Ilroe Toll ra j•L 9 A MWF6 0 0143 0 DEOl 2: 	 aNOC (chronic/ value MW12 MW15 MW16 

98 82 0 1r 	1-1, 	 , 1 	 I 	 r 	 I 	 II 	 -Ili 	 - Ii - r• 	L 
72.52 0 D 	 ■ hlorine Pe, liJ ides raj L 5/10/2t0:3 MW11 2 6E 06 0 000011 011NL 1 . t- ier 	SCO 	 tie 

72 50 1! D C Om or- liltaine Pa , li• Hes ra j L 5/10/2:0:11  

r 1 , 1■ 	Ail-rine Peli•Fla I m L 4 5/10/..F 11,0100 0000003 0 000001 CPA, 	 : 	 IRWOC (chronic 	MI- I r 	, 
,, 	I,: 	• lilorine Pa, li• id- r 1 jt 5/10/2:::: 

[II 	-1 ■ 	Hlif 	.1,11,r 	 , 	-I, r 1 j L 5/10/2003 

132 64 9 Lk 	- I i 	 III 	 Ili S0o,  co:. jell Con ,  tiniim raj L 5110/210:3 011NL,  t-ier 	SC: 	 tie 

60 57 1 DI-I Irm hlorine Pa, li• ide ,  ra 1 L 5110/01.3 CPA,  2: 	11 	 3 	 hrolii• 

DRO Diesel i-C111,1, Pnli• lour 1 1-1,Lr•-• 	nl.-11-. r 1 j L 5/10/4005 

959 98 8 Endosulf o I Dr I to- hlorine Pe , li• Haa ra a 5/10/2005 EPA's 2004 NRWOC A WM. t value No 

33213 65 9 Endosulf al Dra al-Al-rine Pe , li• ide ,  r•mt 0Fi12i001  5/10/2005 EPA's 2004 NRWOC b hroilt. / value No 

72 	 8 Endrin Organochlorine Pesticides rng/L 4/19/2004 5/10/2005 00000055 0 000013 ND 0 000036 EPA's 2004 NRWOC (chronic) value No 

O/13:2007 
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TABLE 338 
GROUNDWATER SUMMARY (DOWNGRADIENT MONITORING WELLS) AND RISK SCREENING (ECOLOGICAL RECEPTORS) - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND • TERMINAL 4 SLIP 1 

0U2: Oruriex Joint Source Control Seruuxixri Levels lEexlertical Rece tor 

Constituents of Interest (COO 

P er iod o f R ecor d S  arnpMs 
Non•detected 

Concentrations 
Detected 

Concentrations Maximum 
Dutuctian  

Location 

COI Conc. 
(max) 

JSCS Screening Level Value - EcoMgical 
Receptors . 

Does COI 
Concentration 

Exceed 
Screening 

Value? 

All locations where 
detects exceed JSCS 

criteria 
Minimum Maximum 

N 

Sarnples 

br of e Detection 
Frequency M n 

Value 
(mg/L) 

Source 

CASNo Analyte Analyte Group Fraction Uxits 

7421 93 4 Eirl(Idelrole Organm111-th le Fedi. id nu L 5 0 0000095 0 00001 ,  

53494 70 5 Eii b 	 -no,- Organo: hInrine Fedi. blex nu L 5 1:: 2005 0 0000096 0 00001.,  

100 41 4 Enwlben '-o- VOC 1,, L 5 I:: 2005 n 00019 0 :: 	 10063 0 00063 M(Ado 0 00069 00009 011NL ,  .- i-, I SCV) value No 

206 44 0 Elir, 	Om vf nut 5 I:: 2005 

86.737 Flii-rono SVOC P-I. 	li 	 (i xI 	Ft.dr- ol 	 s nu L . 	 .. 2005 OluAL 	 - 1 - : II SCV) value No 

,:i nmline I 	 r i m Feb....Nur 1 Fb.d. 	 4-6 .6 ,  

Hu lachlor Or 1 41 o'lldniine Fedi. blex nuL DEO,  2::::4 	 rim ,. I,,...„i. 	 ,,.. NDOSLV 

Heptachlor upo,icle or,. 	 hl-rine PodiFFN, nm L EPA,  2224  NI 	 G , linnin 	 lu- NDOSLV 

193-31 ,  5 I, 	Im, 	 [I 	 If, 	r - 1, - SVC,: P-I: 	lic Aromatic Hydrocarbons rngt 4111. 2::::4 

7439 112 1 I le ,  (1... 	rj elms Dissolved rigt EPA, 2004 NRWOC (chronic) value MW16 

7439 :12 1 I lel dx)norganics Total rot 4/16/2004 1 114110 27 2 93% 0 00002 MW15 
0 

DEO's 2004 AWOC Nlir. 	 value 
MWO9 MW12 MW15 

MW16 

7487 114 7 I 	 I - . 	.11 	... 	I  I lol 4 ,  InorgaMcs Dissolved rng/L 4/16/2004 , 0 0001 MW12 0000011 7 EPA, : 2004 NRWOC o 11107 ) value II 

7487 o4 7 II2.1. 	InorgaMcs Total rigt 4/16/2004 26% 0 0001 0 0002 0 00004 0 00006 MW12 . 
0 0002 , . 

:: 1:110012 DEO's 2004 AWOC (chronic) value 
MWO9 MW10 MW11 

MW12 MW13 

72 43 5 Mon 	 I 	 I fil-rHs Pesticides rng/L 4/15'2002 00000099 0 :::::1003 EPA's 2004 NRWOC (chronic) value 

91 20 3 N.(211 , 114-1,- .11,f))r1 	F' 	 I 	 lic Aromatic Hydrocarbons rng/L k 0 00002 1 4E 06 0 0003 ,  DEO's 2004 AWOC (chronic) value No 

104 51 8 n But.11,i - I. mot 4/I1. 21:1:4 0 00023 

7440 02 0 N 	 1 I le ,  (b. 	1 mm (Ili. Dixx-Ived nut 100% 1:0004 0 0101 I EPA,  .:::: 	 WOG , le-ni. 	 1- No 

744002.0 N 	 1 I le ,  (b. 	m 	 s 100% 110003 0 DEO ,  I:: 	IWOC 2 lirlii. 	 1. NO 

103 65 1 n Prr.lben..-n- 000 ni.4 L 0 065218 :: 20014 000012 U Oult 14 

95.87.6 02,101,0 VOC mil_ 1 	 0 2 20014 00011 0 0013 0 013 011NL 	 luo No 

85 01 8 Phen (n , hron- SVOC Polycyclic Arornatic Hydrocarbons nu L 6 , 0 00mm:2 06 00000711 112111 0 000079 NA NA NA 

1 	 1: P• r-o- ..... li 	4-r .  latic Hydrocarbons rmt 6 	 . 0 00013 

RRO 11exidiml11(ime Pe , r-leur 1 1-1:..li 	4...... r 1,11 2 	 0 

135 9 dd xe. 	Bub.11,11.'ens rm L 

7782 4 ,1 2 Selo 	ur I le ,  (Ix 	m 	 s 0 0 005 I 0 0013 

7782 4 ,1 2 Seleniur I le ,  (Ix 	rr m elics rm L 5 	 s 0 005 0 0018 0 005 EPA,  2: 	 1RWOC(chronic) value No 

7440 22 4 Sib, wrl -6 . 11 	 I I l,l ',I , 	n-rj Inics 

744022.4 Silser 	erl -6. 11 	 I I lol ,I , 	,c' rro,ics li r mt 1 	 0 2 DEC.'S 2004 AWOC (chronic) value 

127-18 4 Telr.r1,1,-  -6, I- 	Pr'E: IA J L 0,10;2005 24 10 2 	 0 0ccclo I DEU's 2004 AWOC (chronic) value No 

7440 28 0 Th (Nur' 1 I N ,  (b. 	o"ro,ics 5/10/2005 0 0 000004 0 000039 

7440-28 0 Th011im I le ,  (Ix 	n-rq 11 iics L 5/10/2005 27 15 44% 0 000004 0 000072 

108 £1:1 	, --loon, n 	 L 46% ):.1 	NL' 	 ler 	SC,: 	 trx 

7440 47 , CM, 	 , 	 I 	1.1 I le, (Ix Inorganics Dissolved nu L 9 	 0 EPA,  2: 	 NI 	 i 	 la 	 1 	)voIce 

7440 47 , 1 I- ,  .1 .  'Inorganics Total nu L 100% MIS IS 00210 0011 DEO, 200. 	 00 fuhronix, value 

79411 6 -M111.6-ennlei le .-CE; nm L 0 0 0:2:14 MWOS 00000 219 DEO's 2004 AWQC (chronic) value 

75 01 1.111-ride nu L 0 02 , 122 

1330 22 7 rngt 4/If. 2:::: 0 :: 20034 0 003 0 003 0 0018 011b1L 	 ier 	ACV 	 11. MW1O 

i I. ,  ii ,  Inorganics Dixx-Ived mot 4/16 2:::: 110000 0 00918 0 00918 00360 EPN,  2: 	 NI 	) 	le 	 )voIce 

7440 66 4 a, ble141,100r5a0ic5 Total rng/L 41122$04 5(12;2205 0 0 00105 2 •' 	 S 20000 00310 MIS IS 0 0315 0 033 DEO, 2224 AISUC :tiro 	 able 

Notes: 
	

001- constituent of interest 	 min - minimum 	 SLV - screeni g level value 	 JSCS - Joint Source Control Stra egy 	 NRWOC - Natioanl Recommended Water Quality Criteria 

ND - non-detect 	 max - maximum 	 VOC - volatile orga c compound 	 DEO - Oregon Departme t of Enviro mental Ou lily 
	

AWOC A Ibient water quality criteria 

mg/L - milligram per liter 	 NA - not available 	 SVOC - semi- olatil organic compound 	 EPA - U S Environment !Protection Agency 
	 ORNL - Oak Ridge National Laboratory 

• All JSCS criteria from Table 3-1. Final Portland Harbor Joint Source Control Strategy. December 21 2005 http dmmw deg state or us/rim/Portland Harboujscs (downloaded J nuary 3. 20 5) 

1/13:2007 
	

Page 2012 

KMB00008380 



TABLE 34 
SUMMARY OF JSCS SCREENING - HUMAN HEALTH 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 Slip 1 Operable Unit 1 - Groundwater 1 ' 

Analvte (COPCs) 2.  Exceedance Locations 3.  
Arsenic, dissolved MW08. MW26 
Arsenic, total MWO8. MW26 
Be nzo[a]a nth race ne MWO7 
Benzo[a]pyrene MWO7 
Be nzo[b]fl uora nthe ne MWO7 
Benzo[k]fluoranthene MWO7 
Chrysene MWO7 
DDE MWO8 
Heptachlor MWO8 
Heptachlor epoxide MWO8 
Tetrachloroethylene (PCE) MWO3s 
Vinyl chloride MWO3s 

Terminal 4 Slip 1 Operable Unit 2 - Groundwater 1  
Analvte (COPCs) 2.  Exceedance Locations 1  

Aldrin MW11 
Arsenic. dissolved MW09. MW10, MW11. MW12, MW13, MW15, MW16 
Arsenic. total MW09. MW10, MW11. MW12, MW13, MW15, MW16 
Be nzo[a]a nth race ne MW16 
Benzo[a]pyrene MW16 
Be nzo[blfl uora nthe ne MW16 
Benzo[k]fluoranthene MW16 
Chrysene MW16 
DDD MW11 
DDT MWOO. MW11 
Dibenz[ah]anthracene MVV16 
Dieldrin MW10 
lndeno[1,2,3-cd]pyrene MW16 
Notes: 
1. Groundwater data based on results from downgradient monitoring wells only. 
2. COPCs are constituents whose MDCs exceed the applicable JSCS screening criteria; 
refer to Appendix C-5 for more information. 
3. Exceedance locations are sampling locations with a detected concentration that exceeded the applicable JSCS 
screening criteria. 
4. JSCS - Joint Source Control Strategy 
5. COPCs - contaminants of potential concern 
6. MDC - maximum detected concentration 
7. All JSCS criteria from Table 3-1, Final Portland Harbor Joint Source Control Strategy, December 21, 2005, 
http://www.deq.state.orus/nwr/Portland  Harbor/jscs (downloaded January 3, 2006). 
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TABLE 35 
COMPARISON OF GROUNDWATER MIXING ESTIMATES - ECOLOGICAL RECEPTORS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 SIio 1 OU1 - Ecolociical Rece tors 

Analyte (CPEC5)1  

Oregon 
Screening 

2 Levels 
CPEC 
Conc.

, 
(mg/L)-  

Estimated Concentration in 
Groundwater based on 

Surface Water Flow Rate (cfs) 
Aquatic 

Receptors CASNo Analyte Analyte Group Fraction Units 0.01 0.1 

56-55-3 Benzo[a]anthracene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 2.70E-05 2.14E-05 8.26E-08 8.26E-09 8.26E-10 
50-32-8 Benzo(a)pyrene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 1.40E-05 1.02E-07 1.02E-08 1.02E-09 
75-15-0 Carbon disulfide VOC mg/L 9.20E-04 4.28E-04 1.65E-06 1.65E-07 1.65E-08 
76-44-8 Heptachlor Organochlorine Pesticides mg/L 3.80E-06 2.80E-06 1.08E-08 1.08E-09 1.08E-10 
1024-57-3 Heptachlor epoxide Organochlorine Pesticides mg/L 3.80E-06 3.20E-06 1.23E-08 1.23E-09 1.23E-10 
7439-92-1 Lead Metals/Inorganics Total mg/L 2.50E-03 1.00E-03 3.86E-06 3.86E-07 3.86E-08 
7440-47-3 Total Chromium Metals/Inorganics Total mg/L 1.10E-02 5.63E-05 5.63E-06 5.63E-07 

Terminal 4 Slio 1 0U2 - Ecolociical Rece tors 

Analyte (CPECs) l  

Oregon 
Screening 

Levels ' 
CPEC 
Conc.

, 
(mg/L)-  

Estimated Concentration in 
Groundwater based on 

Surface Water Flow Rate (cfs) 
Aquatic 

CASNo Analyte Analyte Group Fraction Units Receptors 0.01 0.1 

11097-69-1 Aroclor 1254 PCBs Aroclors mg/L 3.30E-05 4.38E-07 4.38E-08 4.38E-09 
56-55-3 Benzo[a]anthracene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 2.70E-05 1.88E-05 7.26E-08 7.26E-09 7.26E-10 
50-32-8 Benzo(a)pyrene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 1.40E-05 8.47E-08 8.47E-09 8.47E-10 
75-15-0 Carbon disulfide VOC mg/L 9.20E-04 4.88E-04 1.88E-06 1.88E-07 1.88E-08 
7440-50-8 Copper and compounds Metals/Inorganics Total mg/L 9.00E-03 4.07E-03 1.57E-05 1.57E-06 1.57E-07 
72-54-8 DDD Organochlorine Pesticides mg/L 1.00E-06 1.00E-08 1.00E-09 1.00E-10 
50-29-3 DDT Organochlorine Pesticides mg/L 1.00E-06 1.16E-08 1.16E-09 1.16E-10 
76-44-8 Heptachlor Organochlorine Pesticides mg/L 3.80E-06 2.11E-08 2.11E-09 2.11E-10 

7439-92-1 Lead Metals/Inorganics Total mg/L 2.50E-03 1.31E-03 5.05E-06 5.05E-07 5.05E-08 
7440-47-3 Total Chrom um Metals/Inorganics Total mg/L 1.10E-02 4.14E-03 1.60E-05 1.60E-06 1.60E-07 
Notes: 

1. CPECs are COls whose MDCs exceed a DEQ Level II SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, March 2001) or are CPECs due to risk from 
multiple COls; see Appendix Table B-2. 

2. All Level II SLV criteria from Oregon DEQ, Table 1, Guidance for Ecological Risk Assessment, December 2001. 
3. CPEC concentration is 9OUCL, or MDC (if 9OUCL could not be calculated) ; see Appendix B-2 

Bolded and highlighted concentrations are greater than the corresponding Aquatic Receptor SLV. 
4. CPECs - contaminants of potential ecological concern 
5. SLV - screening level value 

	
8. 9OUCL - 90% upper confidence limit 

6. DEQ - Oregon Department of Environmental Quality 
	

9. mg/L - milligram per liter 
7. COI - constituent of interest 

	
10. MDC - maximum detected concentration 

8/13/2007 	 Page 1 of 1 

KMB00008382 



TABLE 36A 
COMPARISON OF GROUNDWATER MIXING ESTIMATES - HUMAN HEALTH - OU1 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

OU1 Downciradient Wells onl - Human Health 

Constituents of Potential Concern 
(COPCs) 

Human Health 
Screening for 

Fish 
Consumption 

Only 

COPC 
Conc. Surface Water Flow Rate (cfs) 

Value 
(ug/L) CASNo 	I 	Analyte 001 	0.1 

Metals 
7440-38-2 Arsenic (total) 1.4E-01 1.4E-02 1.4E-03 1.4E-04 
7440-38-2 Arsenic (dissolved) 1.4E-01 1.4E-02 1.4E-03 1.4E-04 
Volatile Organics 
127-18-4 Tetrachloroethylene (PCE) 3.3E+00 1.8E-02 1.8E-03 1.8E-04 
75-01-4 Vinyl chloride 2.4E+00 1 9E+00 7.4E-03 7.4E-04 7.4E-05 
Semivolatile Organics (PAHs) 
56-55-3 Benzo[a]anthracene 1.8E-02 1.0E-04 1.0E-05 1.0E-06 
50-32-8 Benzo[a]pyrene 1.8E-02 1.0E-04 1.0E-05 1.0E-06 
205-99-2 BenzoNfluoranthene 1.8E-02 1.4E-04 1.4E-05 1.4E-06 
207-08-9 Benzo[k]fluoranthene 1.8E-02 1.2E-04 1.2E-05 1.2E-06 
218-01-9 Chrysene 1.8E-02 9.1E-05 9.1E-06 9.1E-07 
Pesticides 
72-55-9 DDE 2.2E-04 1.7E-05 1.7E-06 1.7E-07 
76-44-8 Heptachlor 7.9E-05 1.1E-05 1.1E-06 1.1E-07 

Notes: 
1. Fish Consumption Only from EPA 2004, National Recommended Water Quality Criteria for Human Health For 
Consumption of Organism Only 

2. Bolded and highlighted concentrations are greater than the corresponding Human Health Screening Criteria 

3. The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL. See Append x 
Table C-2. 
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TABLE 36B 
COMPARISON OF GROUNDWATER MIXING ESTIMATES - HUMAN HEALTH - 0U2 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

0U2, Down radient Wells onl - Human Health 

Constituents of Potential Concern 
(COPCs) 

Human Health 
Screening for Fish 

Consumption 
Only 

COPC Conc. 
Surface Water Flow Rate (cfs) 

Value (ug/L) 
CASNo 	I 	Analyte 0.01 	0.1 

Metals 
7440-38-2 Arsenic (total) 1.4E-01 3.2E-02 3.2E-03 3.2E-04 
7440-38-2 Arsenic (dissolved) 1.4E-01 3.0E-02 3.0E-03 3.0E-04 
Semivolatile Organics (PAHs) 
56-55-3 Benzo[a]anthracene 1.8E-02 7.3E-05 7.3E-06 7.3E-07 
50-32-8 Benzo[a]pyrene 1.8E-02 8.5E-05 8.5E-06 8.5E-07 
205-99-2 Benzo[b]fluoranthene 1.8E-02 8.6E-05 8.6E-06 8.6E-07 
207-08-9 Benzo[k]fluoranthene 1.8E-02 8.1E-05 8.1E-06 8.1E-07 
218-01-9 Chrysene 1.8E-02 9.5E-05 9.5E-06 9.5E-07 
53-70-3 Dibenz[ai]anthracene 1.8E-02 1 1E-02 4.4E-05 4.4E-06 4.4E-07 
193-39-5 lndeno[1.2.3-cd]pyrene 1.8E-02 I 	8.5E-05 8.5E-06 8.5E-07 
Pesticides 
309-00-2 Aldnn 5.0E-05 4.6E-06 4.6E-07 4.6E-08 
72-54-8 DDD 3.1E-04 1.0E-05 1.0E-06 1.0E-07 
50-29-3 DDT 2.2E-04 1.2E-05 1.2E-06 1.2E-07 
60-57-1 Dieldrin 5.4E-05 1.7E-05 1.7E-06 1.7E-07 

Notes: 
1. Fish Consumption Only from EPA 2004, National Recommended Water Quality Criteria for Human Health For 
Consumption of Organism Only 

2. Bolded and highlighted concentrations are greater than the corresponding Human Health Screening Criteria 

3. The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL. See Appendix 
Table C-2. 
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1.0 Introduction 
The following sections present the screening level ecological risk assessment (ERA) and human 
health risk assessment (HHRA) for soil and groundwater conditions at the Terminal 4 Slip 1 Upland 
Facility (Facility). The screening level risk assessments are based on the review of historical 
information presented in the Remedial Investigation (RI) Work Plan (Hart Crowser, 2004) and Phase I, 
II, and III analytical results from the Remedial Investigation (RI) Report (Ash Creek 
Associates/NewFields [ACA/N9, 2007a). 

	

1.1 	Purpose and Scope 

The risk assessment report presents the scope of work, procedures used to complete, and results of a 
screening level ERA and HHRA for the Facility that meets the objectives of the Voluntary Cleanup 
Program (VCP). Section 1 summarizes background information from the remedial investigation (RI) 
work plans relevant to the risk assessments. The ERA for the Facility is presented in Section 2 and is 
based upon the process prescribed by Oregon Department of Environmental Quality (DEQ) in the 
Guidance for Ecological Risk Assessment: Levels I, II, III, IV (DEQ, 1998 with updates through 2001). 
The HHRA for the Facility is presented in Section 3 and is based upon the process prescribed by 
DEQ in the Guidance for Conduct of Deterministic Human Health Risk Assessment (DEQ, 1998 with 
updates through 2000). 

	

1.2 	Site Description 

Terminal 4 (11040 North Lombard, Portland, Oregon, 97203) comprises approximately 283 acres on 
the east bank of the lower Willamette River and is downstream from the St. Johns Bridge in North 
Portland, between River Miles 4.1 and 4.6. The Facility is located in the NW 1/4  and NE 1/4 of Section 
2, Township 1 North, Range 1 West of the Willamette Meridian, Portland, Multnomah County, Oregon. 
The Facility is included on the Linnton Oregon U.S. Geological Survey (USGS) 7.5-Minute 
Quadrangle map. 

The portion of Terminal 4 identified as the Slip 1 Upland Facility is approximately 98 acres in area. 
The Facility is located at the northern end of Terminal 4 and is bounded to the north by the property 
boundary with the Schnitzer Steel Products facility, to the east by the Terminal 4 property boundary, 
to the south by the Willamette River (Wheeler Bay) and the boundary of the Terminal 4 Slip 3 (T4S3) 
Upland Facility, and to the west by the Willamette River at Slip 1 and Wheeler Bay. The VCP 
Agreement (DEQ, 2003a) identifies the ordinary line of low water as the Facility boundary adjacent to 
the river. The Facility property has been owned by the Port, with the exception of one City of Portland 
(City)-owned parcel, since 1971. 

Figures 1.2-1 and 1.2-2 show the vicinity and layout of the Facility. The VCP Agreement (DEQ, 
2003a) divides the Facility into two Operable Units (OUs), OU1 and 0U2, as shown on Figure 1.2-2. 
OU1 consists of an approximately 53-acre northern portion of the Facility, which encompasses the 
former Cargill leasehold. OU2 consists of the remainder of the Facility, with the City-owned parcel, 
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and is approximately 45 acres in area. Figure 1.2-2 incorporates an aerial photograph from May 2002 
and identifies current and recent tenant occupied areas at the Facility. 

1.3 	Site History 

This section provides a brief description of the Facility history and previous environmental 
investigations conducted at the Facility. A detailed discussion of the history of Terminal 4 (including 
the Facility) was incorporated into Appendix E of the RI Work Plan for the Facility (Hart Crowser, 
2004). This history includes site operations, former and current tenants, and chemicals currently or 
formerly handled at the Facility. 

The Port acquired the property constituting the Facility in 1971 as a result of the Port's merger with 
the City of Portland Commission of Public Docks (City CPD). The City CPD purchased the property in 
1917 as part of the original 117.55-acre site for the St. Johns terminal. This included approximately 36 
acres of submerged land around the former Gatton Slough, which entered the river near the head of 
Slip 1. Development of the terminal resulted in the filling of Gatton Slough and adjacent areas within 
the river, and excavation of Slip 1. In 1972, the Port purchased a strip of land along the northern 
property line from Broadway Holding Company in connection with the relocation of the grain berth to 
the face of current Berth 401. The Port currently leases portions of the Facility to various tenants. 
Figure 1.2-2 shows the location of current and recent tenant occupied areas at the Facility. 

Historic operations prior to 1971 included a variety of facilities. The grain facilities on site were 
maintained by a variety of operators from 1920 to 1950s, until Cargill was assigned the lease in 1954. 
The grain facilities included storage silos, maintenance shops, office buildings, transformers, fueling 
facilities, underground storage tanks (USTs), conveyors, rail tracks, and hydraulic equipment. A cold 
storage plant and warehouse was operated by the Apple Growers Association of Hood River in the 
1920s. H.N. Leckenby/NW Pesticide Company (and the Army, for a short time) operated a fumigating 
plant from 1923 to the 1950s. A liquid bulk storage facility with a warehouse, tank cleaning facility, 
edible-oil cleaning pit, steel tanks, pipeline, and a steam cleaning area was operated by PM Ag 
(formerly Pacific Molasses) until 1995, when the lease was assigned to International Raw Materials. 
A flour mill, with production and storage facilities (i.e., warehouse, conveyors, track pit, storage tanks), 
was operated by Eagle Flour Mills Company from 1919 to 1923, by Terminal Flour Mills Company 
from 1923 to 1992, and by Cereal Food Processors from 1992 to present. The Matson Navigation 
Company operated a freight dock and containerized cargo operations from 1922 to 1982. The Union 
Pacific Railroad operated and maintained a fuel oil dock, pipeline, tank farm, and tank car loading 
facility. Some of the operations were taken over by the Standard Oil Company of California in 1969. 
Quaker State operated a motor oil bottling facility from 1953 through 1985. The Army Transport 
Service leased Terminal 4 from 1942 to 1946 and operated a fumigation plant, salvage yard, auxiliary 
oil pipeline, gasoline station, and sulphur plant. In addition to these facilities, Terminal 4 has been the 
site of import and export of a range of general bulk cargoes, including but not limited to, coal, 
phosphate, lead and zinc concentrates, pencil pitch, soda ash, vegetable oil, molasses, wool, cotton, 
natural rubber, automobiles, log bundles, sulfur, and steel. 

After the 1970s, some of the facilities at Terminal 4 became obsolete and were removed. Cargill 
Grain, Inc. terminated its lease at the grain terminal facility in 2003. Current leased operations include 
a flour mill facility (Cereal Food Processors), a liquid bulk storage facility (International Raw 
Materials), terminal service operations and warehouse storage (Rogers Terminal), loading/unloading 
bulk cargo (Kinder Morgan Bulk Terminals), and moorage agreement (Schnitzer Investment 
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Corporation). T e Oregon Terminal Company managed operations of the break-bulk berths from 
1988 to 1996. 

The City of Portland owns a small parcel within the western portion of 0U2. This property was 
originally associated with a fire boat station located on the upstream end of Wheeler Bay. Adjacent 
properties are owned by Schnitzer Steel Industries and Northwest Pipe and Casing to the north, 
Burgard Industrial Park to the northeast, Toyota to the south, and Union Pacific Railroad to the east. 

	

1.4 	Regulatory Status 

Investigation activities are being conducted at the Facility under a VCP Agreement (DEQ No. LQVC-
NWR-LQVC-NWR-03-18) for Remedial Investigation, Source Control Measures, and Feasibility 
Study, effective December 4, 2003. This agreement is between the Port of Portland (Port) and the 
Oregon DEQ. The risk assessments will be performed in accordance with the applicable Oregon 
Administrative Rule (OAR) direction, Oregon DEQ guidance, and U.S. Environmental Protection 
Agency (EPA) guidance as referenced in the text. The Environmental Cleanup Site Information 
(ECSI) site ID number for the Facility is 2356. 

The scopes of the risk assessments are limited to the upland portion of the Facility. As described in 
the VCP agreement (DEQ, 2003a), the upland portion of the Facility is the area above the ordinary 
line of low water of the lower Willamette River at Slip 1 and Wheeler Bay. In accordance with the 
requirements of the VCP Agreement, the risk assessment approach and methodology will be the 
same for both OUs. The scope of the RI does not include the in-water sediments of Slip 1, or the City 
of Portland's (City) municipal stormwater system that crosses the Facility and discharges at Outfall 
52C (the City's outfall does not drain any stormwater from the Facility). 

	

1.5 	Summary of Investigations 

Several environmental investigations have been performed at and near the Facility, including the 
adjacent shoreline and river sediments. A detailed discussion of these investigations and their 
findings are presented in the RI Work Plan (Hart Crowser, 2004). Previous investigations include 
UST decommissioning reports, spill cleanup remediation reports, site status assessments, soil 
investigations, preliminary assessments, excavated soil report, groundwater seep sampling report, 
and environmental site assessments. 

The RI Work Plan (Hart Crowser, 2004) also summarizes Phase I and Phase ll sampling plans. 
Phase I took place from March to August 2004 and evaluated groundwater discharge to the slips. 
Phase ll took place from August 2004 to May 2005 and included the collection of surface soil, 
subsurface soil, and groundwater samples to characterize the nature and extent of potential 
contamination. 

The Remedial Investigation (RI) Work Plan Addendum for Phase III Work Scope Terminal 4 Slip 1 
Upland Facility (BBL/ACA/NF, 2005) identified Phase III sampling to further characterize the 
magnitude and extent of chemical contamination in soil and groundwater at the Facility. The Phase III 
sampling took place in September 2005 and included subsurface and surface soil sampling, riverbank 
surface soil sampling, and additional monitoring well installation. Additional Phase III sampling at 
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AOC 27 (former transformer handling area) was completed in July 2007 and included the collection of 
one surface soil sample at location (S-31), as detailed in an approved sampling plan (dated June 28, 
2007). 

The results of the Phase I, II, and III sampling events are summarized in the RI Report (ACNNF, 
2007a). These sampling events provided a comprehensive dataset that adequately characterizes the 
current soil and groundwater conditions at the Facility. Thus, these risk assessments use the Phase I, 
II, and III data for risk screening because this dataset is relevant, current, and of known data quality 
suitable for risk assessment purposes. 

1.6 	Site Land and/or Water Uses 

1.6.1 Current Uses 

Current use of the Facility (including OU1 and 0U2) is an industrial site. Current zoning information 
indicates the entire site is designated for heavy industrial (IH) use by the City's Bureau of Planning 
(Title 33, Planning and Zoning, Chapter 33.140; City of Portland, 2001). IH zoning provides areas 
where many industries may locate, including those not desirable in other zones due to their 
objectionable impacts or appearance. The development standards are the minimum necessary to 
assure safe, functional, efficient, and environmentally sound development. 

1.6.2 Future Uses 

Current zoning information indicates the entire site is designated for IH use by the City's Bureau of 
Planning (City of Portland, 2001). The IH zoning for the western portion of the Facility, including Slip 
1 and Wheeler Bay, includes an overlay zone "i", which identifies areas covered by the River Industrial 
Overlay Zone (City of Portland, 2003a). Overlay zones help to insure that the characteristics that 
make up an industrial sanctuary are protected. The River Industrial Overlay Zone is one of the overlay 
zones that fall under the broader category of Greenway Overlay Zones. As defined under the City of 
Portland Title 33, Chapter 33.440 regulation, Greenway Overlay Zones are intended to protect and 
maintain the natural, scenic, historical, economic, and recreational qualities of lands along Portland's 
rivers; establish criteria, standards, and procedures for the development of land, change of uses, and 
the intensification of uses within the greenway; and increase public access to and along the 
Willamette River for the purpose of increasing recreational opportunities, providing emergency vehicle 
access, assisting in flood protection and control, providing connections to other transportation 
systems, and helping to create a pleasant, aesthetically pleasing urban environment. The River 
Industrial Overlay Zone specifically encourages and promotes the development of river-related 
industries while preserving the riparian habitat and providing public access where practical. 

The entire site is designated by the Portland Comprehensive Plan Map as an industrial sanctuary 
(City of Portland, 2003b). The Portland Comprehensive Plan Map is not the same as the Zoning Map. 
The Comprehensive Plan Map is an official description of where and to what level future zoning 
should be permitted, and presents a pattern for future development that will accomplish the purposes 
of applicable land use policies. Legally, zoning must comply with the limits set by a comprehensive 
plan. Thus, the land use designations of a comprehensive plan are superior to those used in the 
Zoning Map (i.e., the zoning map cannot allow land uses which are more intensive than those allowed 
by the Comprehensive Plan Map). As stated previously, the Comprehensive Plan includes the Facility 
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as part of an industrial sanctuary, which is intended for areas where City policy is to reserve land for 
existing and future industrial development. A full range of industrial uses are permitted and 
encouraged, while non-industrial uses are limited to prevent land use conflicts and preserve land for 
industry. As part of upland redevelopment, the Port recently completed a new rail loop at Terminal 4 
(referred to as the Berth 408 Rail Yard Modernization Project). Therefore, the Facility is currently and 
is reasonably expected to remain zoned for heavy industrial use for the foreseeable future (Hart 
Crowser, 2004). 

	

1.7 	Known or Suspected Hazardous Substance Releases 

Areas of Concern (A0Cs) are areas with potential sources of contamination that could pose a risk to 
human or ecological receptors should a complete pathway exist. AOCs at the Facility were identified 
in the RI Work Plan (Hart Crowser, 2004) and RI Work Plan Addendum for Phase III Work Scope 
Terminal 4 Slip 1 Upland Facility (BBL/ACA/NF, 2005) based on historical documentation, interviews 
with on-site personnel, and site visits. 

The AOCs were characterized by (but not limited to) the following activities and facilities: USTs, 
railroad areas, hydraulic pumps, general pesticide usage, sump pumps, cesspools, waste piles, 
blacksmith shop, fueling station, transformer handling, drum burial area, automobile demolition, 
machinery shops, and storm drain catch basins. The VCP (DEQ, 2003a) summarized potential 
sources of contamination at the Facility as the following: potential spills from hazardous substance 
storage, potential spills from bulk handling practices in collection with ship-to-shore and land-to-rail 
loading and unloading, and unpermitted discharges into stormwater management systems with ouffalls 
into the lower Willamette River. 

	

1.8 	Site Cleanup Actions 

Many of the operations identified as having potential AOCs are no longer active or have been 
decommissioned. For example, USTs have been removed, soils have been excavated, and buildings 
have been removed. In addition, remedial actions, such as spill cleanups, have taken place at the 
site. Refer to Hart Crowser (2004) for a summary of the history at each AOC. The Port is in the 
process of completing an Early Action (EA) cleanup of sediments at Terminal 4. The EA includes the 
construction of a sediment cap in Wheeler Bay that will extend up to the ordinary high water elevation 
(16.6 feet) (Anchor, 2006). Additional source-control measures (SCMs) have been proposed and 
approved for potentially erodable riverbank areas in Wheeler Bay (ACA/NF, 2007b). The accepted 
source control alternative for the potentially erodable riverbank soils is riprap armoring with re-grading 
and re-vegetation of the upper slope (ACA/NF, 2007b). The armoring, re-grading, and re-vegetation 
will prevent erosion thereby stabilizing the riverbank, and will isolate affected soils from direct contact 
by terrestrial ecological or human receptors. 
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2.0 Ecological R sk Assessment 

	

2.1 	Purpose and Scope of the ERA 

The ERA process for the T4S1 Upland Facility was based upon the process prescribed by DEQ in the 
Guidance for Ecological Risk Assessment: Levels I, II, Ill, IV (DEQ, 2001). The guidance describes a 
sequence for conducting ERAs, beginning with Level I Scoping. The purpose of the Level I Scoping 
ERA is to provide a conservative qualitative determination of whether there is reason to believe that 
ecological receptors and/or exposure pathways are present at the Facility (DEQ, 2001). If existing 
information indicates that Facility conditions will not result in exposure of ecological receptors, then no 
further risk analysis is necessary. If hazardous substances and exposure pathways are present, the 
process proceeds to a Level II Screening analysis to determine if hazardous substances are present 
at potentially ecotoxic concentrations and, if so, what additional risk analysis may be necessary to 
make risk management decisions for the Facility. Based on the Level II Screening, recommendations 
for any further risk analysis are presented. 

Preliminary evaluations of data from the Facility indicated that complete exposure pathways are 
possible, and that a Level II screening analysis would be necessary. Therefore, the information in this 
document is a combination of requirements for the Level I and Level II ERA analyses. The Level I 
evaluation is presented in Sections 2.2 through 2.6. Sections 2.7 through 2.10 present results of the 
Level II Screening that was conducted for the exposure pathways identified in the Level I Scoping 
evaluation. 

	

2.2 	Level I/Il Site Ecology and Scoping Level Ecological Evaluation 

An overall description of the location, physical features, current uses, and history of the Facility is 
presented in the RI Work Plan (Hart Crowser, 2004) and RI Work Plan Addendum for Phase III Work 
Scope Terminal 4 Slip 1 Upland Facility (BBL/ACA/NF, 2005). The following sections are intended to 
supplement that information for elements relevant to the Level I Scoping and Level II Screening. 

2.2.1 Ecological Site Description 

A Facility visit was conducted by the project lead ecological risk assessor on November 1, 2005. The 
following site description is based on the Facility visit, aerial photographs, historical information, and 
general Facility knowledge. More detailed background information about climate, geology, and 
hydrogeology are presented in the RI Work Plan (Hart Crowser, 2004). Refer to Attachment A-1 
(Level I Ecological Scoping Checklist) and Attachment A-2 (Level I Evaluation of Receptor-Pathway 
Evaluations), as required by DEQ (2001). Photographs are presented in Attachment A-4 to this 
report. 

The topography of the Facility is relatively flat, with an elevation of approximately 30 feet above mean 
sea level (MSL). Groundwater was encountered within the fill unit and upper portion of the alluvial 
unit at a depth of 8.3 to 31.2 feet below ground surface (bgs) (1.1 to 30.8 feet above MSL) 
(BBL/ACA/NF, 2006). Groundwater flow within the fill and alluvial units at the Facility is generally 
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toward the Willamette River, Slip 1 or Slip 3. Because the slips extend well into the Facility, the 
shallow groundwater gradient within the fill and upper alluvium is relatively flat beneath the western 
portions of OU1 and 0U2. No surface water bodies are located on the Facility, but it is located 
adjacent to the Willamette River (Hart Crowser, 2004). 

Figure 2.2-1 presents a habitat map of the Facility, based on local habitat surveys completed by the 
Port of Portland in 2002 as part of their Natural Resource Inventory (NRI) program. The majority of 
the Facility is covered by asphalt, concrete, gravel, or compacted soil surfaces and is largely devoid of 
vegetation. Specifically, developed (impervious and pervious), railroad (crushed rock, gravel, paved), 
roads (paved), and wasteland (barren or weedy fill) cover types comprise over 90 percent (%) of the 
land cover at the Facility. Existing vegetation on the disturbed upland area is mostly ruderal, 
consisting of opportunistic or weedy annual species (both native and non-native) growing along the 
margins of roads or buildings. There is a small area of irrigated landscaped land (i.e., developed-
cultivated) and hardwoods near administrative buildings at the east end of OU1 and a small area of 
compacted soil with sparse ruderal species (i.e., herbaceous upland) at the west end of OU1. The 
existing surface conditions and active use of the Facility prevent more long-lived plant species from 
establishing and creating early successional native habitat types. 

All of the riverbank area of the Facility is modified by dredge/fill operations, mostly conducted to 
construct Terminal 4 in the early 1900s. The riverbank is generally characterized by 
modified/armored banks which are predominately comprised of steep slopes with concrete 
stabilization structures and bulkheads that are remnants of piers and other marine facilities. Most of 
the areas without bulkheads have rip-rap armoring at typical water levels to protect against erosion 
from waves and high flows. Significant portions of riverbank in Slip 1 and Slip 3 are entirely covered 
by piers. 

The small areas of vegetated riverbank are narrow (not more than 75 feet wide at the widest areas), 
make up approximately 3.8% of the Facility, and are disconnected from any other riparian areas along 
the Willamette River or any off-site upland habitat. The riverbank vegetation is comprised of a mixture 
of scrub-shrub (planted), blackberry scrub-shrub, mixed conifer-hardwood (planted), and hardwood 
(planted) habitat types. Many of these areas are dominated by non-native species and have signs of 
significant disturbance. In 0U2, there is a small area (0.02 acres) of vegetated shallows (i.e., 
emergent wetlands) with native species (e.g., Juncus effusus, Typha latifolia) and non-native species 
(e.g., Phalaris arundinacea) among old pilings at the east end of Slip 1 (the site of the former Gatton 
Slough). The habitat value of these riverbank areas is limited by the small size, distance from other 
habitat areas, significant barriers (i.e., development, railroad, major roads, fences), and lack of any 
corridor to provide wildlife cover during travel. 

The Facility is surrounded by developed tracts to the north, east, and south, and no significant upland 
ecological resources are present within 1 mile of the Facility. As described in Section 1.6.2, industrial 
use of the Facility is expected to continue. Thus, the majority of the Facility does not and will not 
provide suitable habitat for ecological receptors because of former, current, and likely future uses of 
the property. The Port recently completed a new rail loop at Terminal 4 (i.e., Berth 408 Rail Yard 
Modernization Project) and SCMs will be implemented in the Wheeler Bay area (ACNNF, 2007b). 
The approved SCMs for potentially erodable riverbank soils in Wheeler Bay (i.e., armoring, re-grading, 
and re-vegetation) will resist erosion, stabilize the bank, and the act as a cap to prevent direct contact 
by terrestrial ecological or human receptors. The only riverbank habitat areas that may exist in the 
future are small, narrow strips of vegetation at the west ends of OU1 and 0U2. The habitat in these 
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areas consists of, or will consist of, planted vegetation and stabilized riverbank structures and are 
considered marginal habitat at best. 

The Willamette River runs along the western edge of the site, and provides habitat for aquatic and 
semi-aquatic species. The Lower Willamette Group (LWG) has collected biota (i.e., fish tissue) and 
sediment samples offshore of the Facility and will use the resulting data in the Portland Harbor RI/FS. 

2.2.2 Sensitive Environments 

Based on the Oregon Natural Heritage Information Center (ORNHIC) information on protected 
species, there are no sensitive environments within the Facility. Although bald eagles are known to 
nest in other areas along the Willamette River, the Facility does not contain habitat suitable for nesting 
bald eagles. 

The Facility is adjacent to the Willamette River, which is identified as a sensitive environment in OAR 
340-122-0115 (50) because it harbors protected fish and wildlife species. The conceptual site model 
(CSM) presented in Section 2.5 identifies potential pathways for transport of site contaminants of 
interest (COls) to the river. 

2.2.3 Threatened and/or Endangered Species 

A listing of threatened and endangered (T/E) species potentially present in the area was provided by 
ORNHIC. The list includes historical presence of federal and state-listed T/E species and other 
species of special interest. Attachment A-3 summarizes information on species of special interest 
from ORNHIC. 

According to ORNHIC information, areas within 2 miles of the Facility potentially contain habitat for 
several terrestrial or semi-terrestrial species of interest, including one turtle species, several bird 
species, and two plant species. Bald eagles and peregrine falcons are federally listed T/E species 
that are known to nest in other areas along the Willamette River, but the Facility does not contain 
habitat suitable for these species. Thus, no T/E species are known to inhabit the Facility. Areas 
within 2 miles of the Facility potentially contain habitat for several fish species of interest, including 
green sturgeon, chinook salmon, coho salmon, and steelhead. The Facility does not provide aquatic 
habitat in which these fish species would be found, but there are potential pathways for transport of 
site COls to the river (Refer to Section 2.5, Conceptual Site Model and Exposure Pathways). 

2.2.4 Other Ecologically Important Species/Habitats 

Based on the Facility visit, historical information, ORNHIC data, and general Facility knowledge, there 
are no rare or ecologically unusual habitats or species at the Facility. 

2.3 	Contaminants of Interest (COls) 

COls were identified based on previous investigations described in the RI Work Plan (Hart Crowser, 
2004) and RI Work Plan Addendum for Phase III Work Scope Terminal 4 Slip 1 Upland Facility 
(BBL/ACA/NF, 2005). The full list of COls for the Facility are presented in the RI Report (ACNNF, 
2007a). The contaminants include volatile organic compounds (VOCs), semi-volatile organic 
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compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), 
pesticides, metals, and petroleum hydrocarbons. The VCP (DEQ, 2003a) lists the initial chemicals of 
interest as metals (mercury, cadmium, chromium, lead, and zinc), PAHs, dibenzofuran, DDT, and 
PCBs. The COls screened in the Level II Screening analysis are presented in Appendices B-1 
through B-3. 

2.4 	Observed Impacts 

As indicated above, there are limited ecological resources located at the Facility. No impacts on 
ecological receptors were observed at the Facility. No signs of toxic stress from COls were observed 
during site visits. Such signs would include stressed or dead vegetation, patches of barren soil, or 
dead or dying animals that could not be explained based on other factors. 

2.5 	Conceptual Site Model and Exposure Pathways 

A CSM provides information about contaminant sources, release mechanisms, potential receptors, 
and exposure pathways at a site. Preliminary identification of potential exposure pathways for 
ecological receptors was outlined in a Preliminary CSM in the RI Work Plan (Hart Crowser, 2004), and 
an updated CSM is presented as Figure 2.5-1. Modifications include identification of 
pathway/receptor categories that are being addressed through the Portland Harbor RI/FS risk 
assessment process. In addition, the pathways related to transport of COls in erodable soils were 
added to the CSM. A general evaluation of potential exposure pathways is provided in the Level I 
Scoping checklists in Attachments A-1 and A-2. The primary contaminant sources and release 
mechanisms are release of chemicals to soil or impervious surfaces as a result of onsite or offsite 
operations. 

The potentially complete exposure pathways outlined in the CSM include the following: 

Direct Exposure Pathways: 
o direct contact with contaminated surface or subsurface soil through contact with 

external surfaces or ingestion (terrestrial receptors); or 
o direct contact or ingestion of contaminants that have been transported to surface water 

or sediments in the Willamette River aquatic receptors). 

Indirect Exposure Pathways: 
o ingestion of terrestrial food sources that have become contaminated through direct or 

indirect pathways (i.e., food web exposure); or 
o ingestion of aquatic food sources that have become contaminated through direct or 

indirect pathways (i.e., food web exposure). 

As noted above, the Facility is an active industrial area mostly covered by asphalt or barren ground 
and does not represent a significant ecological resource. Narrow riverbank areas have vegetation, 
but these areas represent less than 5% of the Facility, and these areas will be altered through SCMs 
(ACA/NF, 2007b) and EA activities (Anchor, 2006). As a result, wildlife are unlikely to feed at the 
Facility and ecological exposures to surface soils at the Facility would be limited to occasional contact 
by birds or mammals that may cross the Facility while in transit (e.g., songbirds or raccoons). The 
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low-quality riverbank areas at the west ends of OU1 and 0U2 may be visited occasionally by semi-
aquatic birds or mammals (e.g., shorebirds or beaver). 

Since the Facility is mostly paved or otherwise covered, and will remain so in the future, terrestrial 
receptors will have limited contact with any contaminated soils. Inhalation of dust particulates is a 
minor or insignificant pathway because most surfaces are asphalt- or gravel-covered. The paved 
surfaces also minimize contaminated soils from being eroded into the Willamette River, with the 
exception of two riverbank areas with possible erodable slopes (west end of south side of Slip 1, and 
Wheeler Bay) (Figure 2.2-1). Thus, direct surface soil exposure pathways for visiting terrestrial 
receptors at the Facility are possible (although minimal due to limited soil coverage), and subsurface 
soil exposure is minor or insignificant. Ecological receptors could potentially be exposed as a result of 
the possible transport of soil contaminants from erodable riverbank slopes to surface water and 
sediments in the Willamette River. However, the erodable riverbank areas will be altered through 
SCMs (ACNNF, 2007b), and EA activities (Anchor, 2006).. Thus, potential surface soil exposure 
pathways are limited to occasional contact by visiting terrestrial receptors and aquatic and aquatic-
feeding receptors associated with the river. 

No permanent surface-water bodies or sources of sediment are present at the upland portions of the 
Facility and long-term use of the Facility calls for it to remain paved or covered by buildings. Surface-
water flow from precipitation and runoff on impervious surfaces is collected in seven drainage basins, 
with subsequent transport to the Willamette River. Thus, potential surface water and sediment 
exposure pathways are limited to aquatic and aquatic-feeding receptors associated with the river. 

Since the Facility will remain as mostly paved, and groundwater is approximately 8 to 31 feet bgs, 
direct groundwater exposure pathways for burrowing terrestrial receptors at the Facility are 
incomplete. The only route of transport and exposure relevant to ecological receptors is the possible 
transport of contaminants in groundwater to surface water in the Willamette River. Thus, potential, 
significant groundwater exposure pathways are limited to aquatic and aquatic-feeding receptors 
associated with the river. 

The Portland Harbor RI/FS is addressing any risk to shorebirds and other ecological receptors to 
contaminants in beach sediments; and risk to aquatic biota and wildlife from exposure to surface 
water and sediment, or bioaccumulation of COls from surface water or sediments. 

2.6 	Level I Recommendations 

Based on the information presented above, a Level II screening analysis will be necessary to support 
risk management decisions for the Facility. This recommendation is based on the following evidence: 
(1) release of hazardous substances is apparent from the historical site data, (2) there are potentially 
complete exposure pathways to ecological receptors, and (3) screening in the RI Report (ACA/NF, 
2007a) indicates that concentrations in individual samples exceed ecological screening level values 
(SLVs). The Level II screen was conducted using data analysis and data aggregation methods 
prescribed in the guidance to help determine whether further action is needed. 
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2.7 	Level ll - Screening 

2.7.1 Methods for Level ll Screening 

The ecotoxicological risk screen was conducted according to DEQ guidance for Level II Screening 
ERA (DEQ, 2001). DEQ guidance specifies several tasks when the Level II analysis is conducted 
independently. However, many of the tasks and much of the background information cited in the 
Level II guidance were addressed in the Level I evaluation (i.e., conduct site survey, provide site 
description, identify ecological receptors, and identify complete exposure pathways). Therefore, the 
analysis presented below focuses on the tasks that relate directly to conducting the Level II screen, 
including: 

evaluate data sufficiency (Task 1 of the guidance); 
identify candidate assessment endpoints (Task 6); 
identify known ecological effects (Task 7); 
calculate COI concentrations (Task 8); and 
identify contaminants of potential ecological concern (CPECs) (Task 9). 

Pursuant to OAR 340-122-080 (7), a hot spot evaluation was conducted. The hot spot evaluation was 
based on the DEQ's Guidance for Identification of Hot Spots (1998). 

2.7.2 Data Available for Screening 

Data available from the Phase I through Phase III RI sampling (ACA/NF, 2007a) are sufficient to 
perform the screen for all portions of the Facility. Method reporting limits (MRLs) were deemed to be 
suitable for comparisons to appropriate screening criteria; refer to Section 5.2 in the RI Report for 
additional discussion. Consistent with the RI Report, results with estimated concentrations below the 
MRLs but above the method detection limits (MDLs) are referred to herein as "trace" concentrations. 

Soil samples were collected during several field investigations conducted between March 2004 and 
July 2007. Subsurface soil samples are available for 53 borings in OU1 and 32 borings in OU2. 
Surface soil samples (to 3 feet bgs) are available for 16 locations in OU1 and 18 locations in 0U2. 
There were also 24 riverbank samples collected in September 2005 to characterize potentially 
erodable riverbank soils in OU2. Data from these 24 riverbank sampling locations were used for 
Level II comparisons against SLV criteria in the following manner: 1) in conjunction with the rest of the 
OU2 dataset for OU-wide analyses and 2) independent from the rest of the 0U2 dataset to evaluate 
the potential riverbank habitat area. Refer to Figure 2.7-1 for all sample locations. 

In July 2007, a composited surface soil sample (0.5 to 2 ft) was collected at S-31 as part of Phase III 
sampling. This sample was analyzed for total petroleum hydrocarbons (TPH) and PCBs, and no 
compounds were detected above the MRLs. The results and location of this sample are detailed in 
the RI Report (ACA/NF, 2007a). Although these sample results were collected after the draft RI 
Report was completed (BBL/ACNNF, 2006), and not incorporated into the quantitative risk screening 
calculations in this document, these sample results were evaluated qualitatively. The concentrations 
of evaluated compounds in these samples were non-detected, and excluding these non-detected 
results from quantitative estimates of site-wide concentrations is a more conservative approach for 
these screening level analyses. The results from sample S-31 will not be discussed further in this 
document. 
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Groundwater data from monitoring wells located on the downgradient side of each OU (i.e., nearest 
the slips or river) were used for the Level II groundwater screen against SLV criteria. For OU1, data 
from the following monitoring wells were used in the screen: MW-Ols, MW-07, MW-08, MW-26, and 
MW-03s. For 0U2, data from the following monitoring wells were used in the screen: MW-09, MW-
10, MW-11, MW-12, MW-13, MW-14, MW-15, and MW-16. 

Samples were analyzed for a range of COls including VOCs, SVOCs, PAHs, organochlorine 
pesticides, organophosphorus pesticides, PCBs, volatile and extractable petroleum hydrocarbons, 
gasoline, diesel, and heavy oil range organics, phthalates, and metals. Table 5 of the RI Report 
(ACNNF, 2007a) lists the analyte suites for the RI samples. For metals, data for total recoverable 
and dissolved (i.e., filtered) were available, but only total recoverable data were available for organic 
COls. Where available, both forms were used in the screening process. 

2.7.3 Candidate Assessment Endpoints 

According to DEQ guidance (2001), assessment endpoints are "...an explicit expression of a value 
deemed important to protect, operationally defined by an entity (hereafter, "endpoint receptor") and 
one or more of that entity's measurable attributes..." Assessment endpoints serve to focus the ERA 
on species and measures that are directly relevant to risk management decisions for the site. The 
assessment endpoints generally represent species or functional groups that are important to 
ecological function at a site, or rare species that have great ecological, aesthetic, or cultural value. 

Assessment endpoints for a screening level assessment (e.g., Level II screening) are typically not as 
specific as those identified for baseline risk assessments where specific measures or data analysis 
methods are needed to make decisions. In addition, there are no T/E or other rare species known to 
use the Facility. For the DEQ Level II analysis, SLVs for soils and surface water have been identified 
for general groups of organisms including plants, invertebrates, birds, mammals, and aquatic 
receptors. Therefore, the following candidate assessment endpoints were identified: 

Survival, growth, and reproduction of terrestrial plants; 
Survival, growth, and reproduction of terrestrial invertebrates; 
Survival, growth, and reproduction of terrestrial-feeding birds; 
Survival, growth, and reproduction of terrestrial-feeding mammals; and 
Survival, growth, and reproduction of aquatic receptors. 

2.7.4 Calculating COl Concentrations 

Because wildlife receptors don't experience their environment on a "point" basis, environmental data 
for each COI need to be converted to an estimate of concentration over a habitat exposure area 
(DEQ, 2001). Exposure-point concentrations (EPCs) are concentrations of COls that represent a 
reasonable maximum exposure based on the media characteristics and site-specific receptors. The 
Level II guidance specifies that screening level EPCs can be based on (1) site maximum detected 
concentrations (MDCs) for immobile or nearly immobile receptors (i.e., plants, aquatic invertebrates, 
and soil invertebrates), or (2) 90%-upper confidence limits (90UCL) of the mean concentrations for 
more mobile wildlife receptors (i.e., birds, mammals, fish) (DEQ, 2001). 
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EPCs of COls for both soil and groundwater were calculated separately for OU1 and 0U2 at the 
Facility, as identified in the VCP (DEQ, 2003a). For groundwater risk screening, data from monitoring 
wells nearest the point of discharge to the river were analyzed, as stipulated in the guidance (DEQ, 
2001). Analyses included data from MWO1s, MW07, MW08, MW26, and MWO3s in OU1 and MW09, 
MW10, MW11, MW12, MW13, MW14, MW15, and MW16 in 0U2 (Figure 2.7-1). For soil risk 
screening, all available soil samples from the OUs were used to estimate reasonable maximum 
exposure for wildlife potentially visiting the site from adjacent locations. This approach assumes that 
wildlife receptors could utilize all areas of the site, even though habitat quality is low throughout. In 
addition, 90UCLs of COls for soil were calculated independently for the riverbank area in 0U2 (i.e., 
along Wheeler Bay), which currently has marginal wildlife habitat. Soil samples from less than 3 feet 
bgs were included in the calculations, to adequately account for exposure to potential burrowing 
animals. Riverbank soils collected in 0U2 (sampling locations S-23 through S-30; see Figure 2.7-1) 
were included in the EPCs. The riverbank samples were collected as composite samples comprised 
of four sub-samples, with the exception of S-29 (no sub-samples) and S-30 (3 sub-samples). The 
composite samples were analyzed for all analytes, while the four discrete samples were only analyzed 
for some analyte classes. For determining an EPC based on MDC, all available sample results, both 
composite and discrete, were included in the determination. For determining an EPC based on 
9OUCL, the discrete sample results were included if available and the corresponding composite 
sample results were omitted. This procedure prevented multiple results from the same sample from 
being included in the 9OUCL calculation. 

The EPA ProUCL computer program (EPA, 2004a) was used to calculate the 9OUCLs for COls that 
exceeded Level II screening criteria based on MDC. Results reported as non-detectable 
concentrations were replaced with half the reported detection limit (e.g., MRL). ProUCL created an 
output file that includes general distribution statistics (e.g., mean, standard deviation, count, minimum, 
maximum), and identified the statistical distribution type (i.e., normal, log-normal, gamma 
approximation, or non-parametric) that best fit the data. The appropriate 9OUCL estimation method 
was chosen based on the best distribution fit. 

2.7.5 Frequency of Detection and Background Analysis 

COls were screened on the basis of detection frequency and comparison to regional background 
levels before being compared to toxicity SLVs, as outlined in Task 9 of the Level II guidance (DEQ, 
2001). COls detected in less than 5% of the samples were excluded as CPECs on the basis of 
infrequent detection. The MDCs for metals in soils were compared to regional background 
concentrations, as published for Clark County, Washington (San Juan, 1994). If the MDC for a COI 
was less than the background value, then the COI was excluded as a CPEC. Task 9d of the 
guidance (DEQ, 2001) indicates that the potential adverse effects of any detected bioaccumulative 
toxins should be discussed in the Level II screening. Analytes were considered potentially 
bioaccumulative if they were detected in the Portland Harbor Superfund Round 1a fish tissue. 

2.7.6 Screening Level Values (SLVs) 

SLVs published by DEQ (2001) for use in Level II analyses were used in the screening level analysis. 
These values are based on no-observed-adverse-effects levels (NOAELs) for each of the COls. 
Therefore, if site concentrations are less than the SLV, no adverse effects are expected and no further 
analysis is required because risk is assumed to be negligible. Please note that the SLVs are based 
on intensive use of a site by receptors. Because the Facility is industrialized, and will remain so, 
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ecological receptors are unlikely to utilize the site at levels represented in the SLVs. As a result, 
comparison of site soil data to SLVs overestimates exposure and risk. Therefore, concentrations that 
exceed the SLV do not necessarily represent unacceptable risk, but indicate that additional evaluation 
of site conditions may be necessary to support risk management decisions. For groundwater, data 
were screened against surface water criteria for aquatic receptors because exposure to groundwater 
contaminants would only occur after discharge to surface water. 

2.7.7 Hot Spot Levels 
Guidance published by DEQ (1998) was used for the hot spot evaluation. Assessment of a soil hot 
spot is accomplished by comparing the concentration of an individual site contaminant to its "highly 
concentrated" hot spot level. Hot spot levels are risk-based concentrations that correspond to a given 
multiplier of the acceptable risk level. For this evaluation, the "highly concentrated" hot spot level for 
non-T/E ecological terrestrial receptors is defined as 50 times (50x) the applicable DEQ Level II SLV. 
The hot spot evaluation was completed for the riverbank area in 0U2 because those soils are 
considered to be within habitat areas for terrestrial receptors. 

2.8 	Screening Results and Identification of Contaminants of Potential Ecological Concern 
(CPECs) 

CPEC identification followed Task 9 of the DEQ guidance (DEQ, 2001), including consideration of 
detection frequency, background comparison, cumulative risk from multiple COls, bioaccumulative 
toxins, and screening level availability. CPECs were identified by calculating the toxicity ratio (T) of 
the EPC (MDC or 9OUCL) of each of the COls to Level II SLVs (DEQ, 2001). The guidance indicates 
two potential levels of analysis for soil COls. For threatened or endangered species, the toxicity ratio 
is compared to the "receptor designator" (Q) value of 1 (i.e., if the Facility soil concentration exceeds 
the SLV, the constituent is identified as a CPEC). For non-protected species, T is compared to a Q 
value of 5 (i.e., if the Facility soil concentration exceeds five times [5x-] the SLV, the constituent is 
identified as a CPEC). For completeness, both levels of results are presented. However, CPECs are 
identified based on Q=5 because no T/E species are present at the site. For groundwater 
concentrations, the Q value of 1 is used for all receptors (DEQ, 2001). In addition, potential risk to a 
receptor from multiple COls simultaneously within a given medium was addressed by comparing T of 
an individual 001 to the sum of T for all COls. 

2.8.1 Soil CPECs 

2.8.1.1 	Frequency of Detection and Background Analysis 

For soils in OU1, maximum concentrations of arsenic, cadmium, copper, lead, mercury, nickel, 
chromium, and zinc exceeded regional background concentrations, and beryllium was excluded as a 
CPEC as a result of the background analysis (Table 2.8-1). For soils in 0U2, maximum 
concentrations of arsenic, cadmium, copper, lead, mercury, nickel, and zinc exceeded regional 
background concentrations, and beryllium and chromium were excluded as CPECs as a result of the 
background analysis (Table 2.8-1). 

Appendix B-1 presents results of soil screening for plant, invertebrate, bird, and mammal receptors for 
each OU. For each 001, the tables show a detailed data summary, the maximum concentration, 
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SLVs, and results of the data comparison. For soils in OU1, 30 COls were excluded as CPECs 
because there was less than 5% detection frequency for those analytes (DEQ, 2001). Of those 
analytes, only 2 were detected (endrin ketone, methoxychlor). For soils in 0U2, 28 COls were 
excluded as CPECs because there was less than 5% detection frequency for those analytes. Of 
those analytes, only 4 were detected (chlordane, endosulfan I, heptachlor, methoxychlor). Thus, 
there were no analytes for soils in either OU that were excluded as CPECs based on frequency 
detection analysis that had detects which exceeded SLVs. 

2.8.1.2 	Screening Analysis 

Identification of Candidate CPECs 
Table 2.8-2 summarizes results of the OU1 and OU2 soil toxicity screens for COls for which the MDC 
exceeded at least one SLV with a risk ratio (Q) greater than 1. These constituents are considered 
"candidate CPECs" that are subject to further analysis including calculation of 9OUCLs and 
comparison to appropriate risk ratios. In addition, this table includes CPECs that were identified as a 
result of potential risk to a receptor from multiple COls simultaneously within a given medium (DEQ, 
2001). 

For soils in OU1, 6 candidate CPECs (lead, zinc, copper, mercury, total chromium, dibenzofuran) 
were identified. For soils in OU2, 11 candidate CPECs (cadmium, copper, lead, nickel, selenium, 
silver, dibenzofuran, arsenic, mercury, DDT, and zinc) were identified. For riverbank soils in 0U2, 7 
candidate CPECs (cadmium, copper, lead, mercury, DDT, and zinc, and total chromium) were 
identified. 

Comparison of MDCs to SLVs for Non-Wildlife Receptors 
For plants and soil invertebrates (i.e., non-wildlife receptors), comparing the MDCs to the SLVs is an 
appropriate comparison (DEQ, 2001), as these receptors are immobile or nearly immobile. Table 2.8- 
2 summarizes results of the OU1 and 0U2 soil toxicity screens based on comparison of MDCs to 
SLVs. In addition, the summary table also indicates which MDCs exceeded SLVs with a risk ratio 
greater than 1, and which MDCs exceeded SLVs with a risk ratio greater than 5 (i.e., the MDC was 
greater than 5x-SLV). As noted above, the Facility does not have suitable habitat for T/E species and 
a risk ratio of 5 corresponding to non-T/E species is a more appropriate benchmark for identifying 
CPECs. 

Zinc and total chromium were identified as CPECs for non-wildlife receptors in OU1 and cadmium, 
lead, and zinc were identified in OU2. For the riverbank areas in 0U2, cadmium, lead, and zinc, and 
total chromium were identified as CPECs for non-wildlife receptors. 

Comparison of 9OUCLs to SLVs for Wildlife Receptors 
For bird and mammal receptors (i.e., wildlife receptors), EPCs based on 9OUCLs were calculated for 
all CPECs (i.e., constituents with MDCs that exceeded an SLV). Refer to Appendix B-1 for the results 
of screens based on comparisons of the calculated 9OUCLs to SLVs. Table 2.8-2 summarizes the 
results of the OU1 and 0U2 soil toxicity screens based on comparison of 9OUCLs to SLVs. The 
summary table indicates which 9OUCLs exceeded SLVs with a risk ratio greater than 1, and which 
9OUCLs exceeded SLVs with a risk ratio greater than 5 (i.e., the 9OUCL was greater than 5x-SLV). 
As noted above, the Facility does not have suitable habitat for T/E species and a risk ratio of 5 
corresponding to non-T/E species is a more appropriate benchmark for identifying CPECs. 
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For soils in OU1, dibenzofuran for the mammal receptor) and total chromium (for the bird receptor) 
are the only CPECs based on a risk ratio greater than 5 (Table 2.8-2). For soils in 0U2, dibenzofuran 
(mammal receptor), lead (bird receptor), and zinc (bird receptor) were identified as CPECs based on a 
risk ratio greater than 5 (Table 2.8-2). For riverbank soils in 0U2, lead, zinc, and total chromium were 
identified as CPECs based on a risk ratio greater than 5 for bird receptors. There were no CPECs 
identified for mammal receptors (Table 2.8-2). 

Hot Spot Evaluation 
The soil data for the samples within OU1 and 0U2 were compared to hot spot levels, as described in 
Section 2.7.7; the results are summarized on Table 2.8-4. Although there are potential hot spots in 
OU1 and 0U2 based on this analysis, these areas lack habitat for terrestrial ecological receptors. 
The only habitat areas at the Facility are within the riverbank area of 0U2. 

Distribution of Soil Exceedances 
Although exposure to terrestrial receptors is best estimated by a reasonable maximum estimate of 
concentration over a habitat exposure area (MDC for plant and invertebrate receptors; 9OUCL for bird 
and mammal receptors), mapping exceedances on a "point" basis is helpful to identify where soil 
concentrations have occurred at the Facility. Figure 2.8-1 identifies detected CPEC concentrations in 
soil that exceed five times the most conservative, applicable SLVs. For OU1, detected concentrations 
of zinc that exceed 5x-plant SLV, and detected concentrations of dibenzofuran that exceed 5x-
mammal SLV are depicted. In addition, detected concentrations of chromium that exceed regional 
background levels are depicted. For 0U2, detected concentrations of cadmium that exceed 5x-plant 
SLV, detected concentrations of zinc that exceed 5x-plant SLV, detected concentrations of lead that 
exceed 5x-bird SLV, and detected concentrations of dibenzofuran that exceed 5x-mammal SLV are 
depicted. 

There are two locations in OU1 with zinc exceedances, four locations with dibenzofuran exceedances, 
and two locations with chromium exceedances. These locations are along the northern boundary with 
Schnitzer Steel Products facility or in developed areas in the western half of OU1. It does not appear 
that there is a distinct "hotspot" of zinc, dibenzofuran, or chromium in OU1. In addition, these 
locations are not located in vegetated areas where wildlife might visit. The highest zinc exceedance 
(521 milligram per kilogram [mg/kg]) at S-7 is a risk ratio of 2 when compared to 5x-plant SLV. The 
highest detected dibenzofuran exceedance (0.1 mg/kg, trace) at S-7 is a risk ratio of 10 when 
compared to 5x-mammal SLV. The highest detected chromium concentration (152 mg/kg) is 5.7 
times greater than regional background levels. 

There are eight locations in 0U2 with lead exceedances, five locations with zinc exceedances, two 
locations with dibenzofuran exceedances, and one location with a cadmium exceedance. These 
locations are generally in developed areas in the eastern half of 0U2 (developed areas or along rail 
lines) or along the riverbank of Wheeler Bay. The highest dibenzofuran exceedance (0.2 mg/kg) at 5-
14 is a risk ratio of 20 when compared to 5x-mammal SLV. The highest lead exceedance (1060 
mg/kg) at SB-77 is a risk ratio of 13 when compared to 5x-bird SLV. The highest detected zinc 
exceedance (3320 mg/kg) at S-26 is a risk ratio of 13 when compared to 5x-plant SLV. The highest 
detected cadmium exceedance (25.3 mg/kg) at S-26 is a risk ratio of 1.3 when compared to 5x-plant 
SLV. 

The areas of potential ecological concern at the Facility are those areas with potential habitat with soil 
concentrations that exceed upland ecological screening levels. The Facility is mostly paved or 
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otherwise covered, and will remain so in the future, so available habitat is minimal and marginal. The 
primary area of potential ecological concern is the riverbank area in 0U2. As indicated in Section 
2.2.1, the riverbank areas along Wheeler Bay will be altered through EA activities (Anchor, 2006) and 
SCMs (AGA/1\1F, 2007b). The approved SCMs for potentially erodable riverbank soils in Wheeler Bay 
(i.e., armoring, re-grading, and re-vegetation) will resist erosion, stabilize the bank, and the act as a 
cap to prevent direct contact by terrestrial ecological or human receptors. The only riverbank habitat 
areas that may exist in the future in Wheeler Bay are narrow strips of planted vegetation on stabilized 
riverbank soil, which is the approved source control measure. 

2.8.2 Groundwater CPECs 

2.8.2.1 	Frequency of Detection Analysis 
Groundwater COI concentrations at downgradient monitoring wells (i.e., nearest the point of discharge 
to the river) were compared to surface water SLVs for aquatic life. Appendix B-2 presents the results 
of toxicity screening for aquatic receptors for each OU. Results for both total and filtered (i.e., 
dissolved) metals samples are presented. For each COI, the tables list a detailed data summary, the 
maximum concentration, SLVs, and results of the data comparison. For groundwater in OU1, 39 
COls were excluded as CPECs because there were no samples with detected results for those 
analytes. For groundwater in 0U2, 38 COls were excluded as CPECs because there was less than 
5% detection frequency for those analytes. Thus, there were no analytes for groundwater in either 
OU that were excluded as CPECs based on frequency detection analysis that had detects which 
exceeded SLVs. 

2.8.2.2 	Screening Analysis 

Identification of Candidate CPECs 
Table 2.8-3 summarizes results of the groundwater screen for CPECs for which the MDC exceeded 
the aquatic SLV (i.e., risk ratio greater than 1). These constituents are considered candidate CPECs. 
In addition, this table also includes candidate CPECs that were identified as a result of potential risk to 
a receptor from multiple COls simultaneously within a given medium (DEQ, 2001). 

For downgradient monitoring wells in OU1, 7 candidate CPECs (benzo(a)anthracene, 
benzo(a)pyrene, carbon disulfide, total chromium, heptachlor, heptachlor epoxide, and total lead) 
were identified. Heptachlor, heptachlor epoxide, and lead concentrations did not exceed SLVs and 
thus do not have risk ratios greater than 1, but having risk ratios greater than 0.02 caused them to be 
screened out on the basis of risk from multiple COls. The individual risk ratios for these analytes are 
0.7, 0.8, and 0.4, respectively. For lead and chromium, the dissolved (i.e., filtered) concentrations did 
not exceed the SLVs. 

For downgradient monitoring wells in 0U2, 8 CPECs (benzo(a)anthracene, benzo(a)pyrene, carbon 
disulfide, total copper, DDD, DDT, total chromium, and total lead) were identified. For lead, 
chromium, and copper, the dissolved (i.e., filtered) concentrations did not exceed the SLVs. 

Comparison of MDCs to SLVs for Immobile Receptors 
For largely immobile receptors (i.e., aquatic invertebrates, aquatic plants), comparing the MDCs to the 
SLVs provides a comparison for exposure to an individual organism. Table 2.8-3 summarizes results 
of the OU1 and 0U2 groundwater toxicity screens based on comparison of MDCs to SLVs. In 
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addition, the summary table also indicates which MDCs exceeded SLVs with a risk ratio greater than 
1, and which MDCs exceeded SLVs with a risk ratio greater than 5 (i.e., the MDC was greater than 
5x-SLV). According to DEQ (2001), a risk ratio of 1 is an appropriate benchmark for groundwater 
exposure. The results of this comparison are summarized in the previous section (Identification of 
Candidate CPECs). 

Comparison of 9OUCLs to SLVs for Mobile Receptors 
For mobile receptors (i.e., fish), EPCs based on 9OUCLs were calculated for all CPECs (i.e., 
constituents with MDCs that exceeded an SLV). Refer to Appendix B-2 for the results of screens 
based on comparisons of the calculated 9OUCLs to SLVs. Table 2.8-3 summarizes the results of the 
OU1 and 0U2 groundwater toxicity screens based on comparison of 9OUCLs to SLVs. The summary 
table indicates which 9OUCLs exceeded SLVs with a risk ratio greater than 1, and which 9OUCLs 
exceeded SLVs with a risk ratio greater than 5 (i.e., the 9OUCL was greater than 5x-SLV). According 
to DEQ (2001), a risk ratio of 1 is an appropriate benchmark for groundwater exposure. 

For downgradient monitoring wells in OU1, benzo(a)pyrene is the only CPEC whose 9OUCL exceeds 
the aquatic SLV. 9OUCLs could not be calculated for total chromium, heptachlor, heptachlor epoxide, 
or total lead as a result of small sample sizes. 

For downgradient monitoring wells in 0U2, benzo(a)anthracene and benzo(a)pyrene are the only 
CPECs whose 9OUCLs exceed the aquatic SLVs. 9OUCLs could not be calculated for DDD or DDT 
as a result of small sample sizes. 

Distribution of Groundwater Exceedances 
Although exposure to receptors is best estimated by a reasonable maximum estimate of concentration 
over a habitat exposure area (either MDC for relatively immobile aquatic receptors; 9OUCL for mobile 
aquatic receptors), mapping exceedances on a "point" basis is helpful to identify where groundwater 
concentrations occur at the Facility. Figure 2.8-2 identifies detected CPEC concentrations in 
groundwater at downgradient monitoring wells that exceed aquatic SLVs with a risk ratio greater than 

For OU1, there are no detected concentrations of heptachlor, heptachlor epoxide, or total lead that 
exceed aquatic screening criteria. 

MW-07 and MW-26 are the only downgradient wells with exceedances of benzo(a)anthracene and/or 
benzo(a)pyrene. Benzo(a)anthracene exceeded the SLV at MW-07 in February 2005, but did not 
exceed at that location in May 2005. Benzo(a)anthracene exceeded the SLV at MW-26 in May 2005. 
The highest concentration of benzo(a)anthracene (0.000067 milligram per liter [mg/L], trace) at MW-
07 has a risk ratio of 2.5 compared to aquatic screening levels. Benzo(a)pyrene exceeded the SLV at 
MW-07 in February 2005, but did not exceed at that location in May 2005. The highest concentration 
of benzo(a)pyrene (0.000069 mg/L, trace) at MW-07 has a risk ratio of 4.9 compared to aquatic 
screening levels. 

MW-07 is the only downgradient well in OU1 with an exceedance of carbon disulfide. Of four 
sampling periods throughout 2004 and 2005, there was only one exceedance of this CPEC. Carbon 
disulfide exceeded the SLV in August 2004, but did not exceed at that location in February or May 
2005. The highest concentration of carbon disulfide (0.00094 mg/L) yields a risk ratio of 1.02 when 
compared to the aquatic SLV. 
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MW-08 is the only downgradient well in OU1 with an exceedance by total chromium. There was a 
detected exceedance by this CPEC in May 2005, but not in September 2005. The highest 
concentration of total chromium (0.0146 mg/L) yields a risk ratio of 1.3 when compared to the aquatic 
SLV. 

For 0U2, MW-09 and MW-11 are the only downgradient wells with exceedances by DDT and/or DDD. 
Of four sampling periods at MW-09 and three sampling periods at MW-11 throughout 2004 and 2005, 
there was only 1 detected exceedance per CPEC for each well. There was an exceedance by DDT at 
MW-09 in February 2005, but there was only a non-detect result in May 2005. There was an 
exceedance by DDT at MW-11 in September 2004, but there was only a non-detect result in May 
2005. There was an exceedance by DDD at MW-11 in April 2004, but there were only non-detect 
results in September 2004 and May 2005. The highest concentration of DDT (0.000014 mg/L, trace) 
at MW-11 has a risk ratio of 1.4 compared to aquatic screening levels. The highest concentration of 
DDD (0.0000026 mg/L, trace) at MW-11 has a risk ratio of 2.6 compared to aquatic screening levels. 

MW-16 is the only downgradient monitoring well in OU2 with exceedances of benzo(a)anthracene, 
benzo(a)pyrene, and carbon disulfide. Of four sampling periods throughout 2004 and 2005, there was 
only one exceedance of benzo(a)anthracene and benzo(a)pyrene in May 2005. There was an 
exceedance of carbon disulfide at MW-16 in February 2005, but there was only a non-detect result in 
May 2005. The highest concentration of benzo(a)anthracene (0.000075 mg/L) has a risk ratio of 2.8 
compared to aquatic screening levels. The highest concentration of benzo(a)pyrene (0.000095 mg/L) 
has a risk ratio of 6.8 compared to aquatic screening levels. The highest concentration of carbon 
disulfide (0.0017 mg/L) has a risk ratio of 1.8 compared to aquatic screening levels. 

MW-15 is the only downgradient monitoring well in 0U2 with exceedances of total lead and total 
chromium. Of four sampling periods at MW-15 throughout 2004 and 2005, total lead and total 
chromium exceeded the SLVs in May 2005 only. The highest concentration of total lead (0.0109 
mg/L) has a risk ratio of 4.3 compared to aquatic screening levels. The highest concentration of total 
chromium (0.0219 mg/L) has a risk ratio of 2.0 compared to aquatic screening levels. 

MW-15 and MW-16 are the only downgradient wells with exceedances by total copper. Of four 
sampling periods at MW-15 and three sampling periods at MW-16 throughout 2004 and 2005, there 
was only one exceedance by total copper for each well. There was an exceedance at MW-16 in 
September 2004, but there was no exceedance in February 2005. There was a detected exceedance 
at MW-15 in May 2005 only. The highest concentration of total copper (0.0143 mg/L) at MW-16 has a 
risk ratio of 1.6 compared to aquatic screening levels. 

2.9 	Technical-Management Decision Points (TMDP and Recommendations 

According to DEQ guidance (2001), TMDPs are steps in the risk assessment process where one of 
three recommendations is determined: 1) no further ecological investigations at the site; 2) 
continuation of the risk assessment process to the next level; or 3) undertake a removal or remedial 
action. DEQ guidance identifies two TMDPs at the end of the Level II screening process. The 
information gathered during the Level I Scoping and Level II Screening processes are used to 
evaluate TMDP 3 and TMDP 4. 
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2.9.1 TMDP 3 
This TMDP is intended to help determine whether unacceptable ecological risk is probable. 
According to DEQ guidance (2001), the potential for risk exists when CPECs are present and there 
are complete exposure pathways between contaminated media and ecological receptors. The Level 
I scoping indicated that the potential for risk exists at the Facility based on the presence of 
contaminated media and possible contact with receptors. However, the guidance indicates that 
unacceptable risk is probable only if the locality exhibits the following three criteria: 1) contains any 
individuals of a T/E species, critical habitat of a T/E species, or contains habitat of sufficient size and 
quality to support a local population of non-T/E species; 2) CPECs were selected on the basis of 
exceedance of SLVs or because they have a high potential to bioaccumulate; and 3) there appears to 
be plausible links between CPEC sources and endpoint receptors (DEQ, 2001). 

Based on information gathered during the Level I scoping and Level II screening processes, the 
above criteria are not all exhibited throughout the Facility mainly because this area is an industrial site 
which lacks habitat of sufficient size and quality to support local populations of non-T/E species. The 
Facility is currently and is reasonably expected to remain zoned for heavy industrial use for the 
foreseeable future. As a result, terrestrial wildlife receptors are unlikely to spend substantial amounts 
of time feeding or engaged in other behaviors that would result in substantial contact with 
contaminated media at the site. Likewise, the upland areas of the Facility do not represent significant 
habitat for rare or important plant communities. Decisions regarding the probability of unacceptable 
risk from environmental media should include consideration of these factors. The conclusions 
regarding the probability of risk are discussed separately for upland soils and groundwater. 

2.9.1.1 	Upland Soils 
The soil risk ratios for plants and invertebrates in OU1 (based on MDCs) range up to approximately 
10 (for zinc/plants), and up to 66 in 0U2 (also zinc/plants). The 9OUCL concentrations reflect much 
lower maximum risk ratios, approximately 4 and 8 for OU1 and 0U2, respectively. Although the risk 
ratios exceed the value of 5 recommended by DEQ for non-T/E species, the industrial nature of the 
site indicates that these exposures probably do not represent substantial effects on local plant or 
invertebrate populations, or on ecosystem function provided by these groups. 

For mammals and birds in OU1, only the risk ratio for dibenzofuran (36) exposure to mammals 
exceeds 5. In 0U2, the maximum risk ratios for lead (11), zinc (7), and dibenzofuran (58) exceed 5. 
DEQ developed the SLVs to be conservative screening values, and to represent relatively high 
exposure rates. Therefore, the risk ratios calculated for the Facility using the SLVs substantially 
overestimate the potential exposure and ecological risk, especially for terrestrial-feeding birds and 
mammals. If relative site use were to be considered, the site-wide risk ratios for lead and zinc in 0U2 
would be below 5 when animals used the site approximately 50% of the time or less. Due to the 
limited resources at the Facility, most wildlife species are unlikely to spend 50% or more of their time 
at the site. Some localized areas of the site with exceptionally high concentrations, such as zinc at 5-
26, could represent unacceptable risk for animals that utilize these areas extensively, but 
unacceptable risk to local populations is not expected. 

For dibenzofuran, concentrations are relatively evenly distributed across the site. There are no known 
or suspected site-specific sources of dibenzofuran at the Facility, and so it is likely that concentrations 
in soils are due to general anthropogenic sources that affect soils throughout the region. When 
relative site use by wildlife species is considered, risk ratios would be approximately 5 or less if 
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receptors spent 10% or less of their foraging time at the Facility. While some individuals of urbanized 
species such as pigeons or Norway rats may spend more than 10 percent of their time foraging at the 
Facility, it is unlikely that other species such as deer, coyote, or raptors would feed this extensively on 
the upland areas at the Facility. 

Also, the relatively high risk ratios for dibenzofuran are due, in part, to a very low SLV compared to 
achievable detection limits. Non-detect concentrations are included in 9OUCL calculations using 0.5 
of the MRL. The SLV for dibenzofuran (0.002 mg/kg) is less than the MRL observed for samples from 
the site and the 9OUCL is influenced by locations with non-detected concentrations. Since samples 
were analyzed using standard, low-detection limit methods, the presence of dibenzofuran at many 
locations cannot be confirmed, and risk from this CPEC is unlikely to warrant remedial action. 

Additional research was performed to evaluate dibenzofuran toxicity to mammals and potential 
alternative screening levels. The Final Comprehensive Risk Assessment (CRA) Work Plan and 
Methodology (U.S. Department of Energy [USDOE], 2005) document summarizes extensive research 
undertaken by USDOE as part of Rocky Flats CRA, approved by EPA Region 8 and other regulatory 
agencies, to develop ecological screening levels (ESLs). The methods for developing ESLs included: 
identifying representative receptors and receptor attributes, literature review of toxicity data to derive 
toxicity reference values (TRVs) for vertebrate receptors, and calculation of NOAEL-based ESLs 
using appropriate uncertainty factors. If the soil concentration of a contaminant of interest does not 
exceed the NOAEL-based ESLs, then risk is considered to be negligible to receptors of interest. 
Based on this work, a range of dibenzofuran ESLs were developed for mammalian receptors. These 
ESLs range from 21.2 mg/kg for an insectivorous deer mouse to 93.8 mg/kg for an omnivorous 
coyote, and 2,440 mg/kg for a herbivorous prairie dog. These values are substantially higher than 
DEQ's SLV, but are protective literature-based values underlying ESL development. The MDC of 
dibenzofuran at the Facility is 0.2 mg/kg, which is two orders of magnitude lower than the lowest 
NOAEL-based ESL. This research provides additional evidence that dibenzofuran is not expected to 
provide unacceptable risk to terrestrial receptors at the Facility. 

Overall, little habitat currently exists or will exist for terrestrial receptors at the Facility because of likely 
future uses of the property. The only persistent patches of riverbank vegetation are located on narrow 
strips (less than 20 to 40 feet wide in most places). With the exception of the areas sampled for this 
RI (e.g., the bank of Wheeler Bay and the south side of Slip 1), these areas were previously stabilized 
through addition of rip rap (below typical river levels) and landscaping improvements, including 
placement of clean topsoil (above the typical river levels). As indicated in Section 2.2.1, the Port 
recently constructed a new rail loop as part of the Berth 408 Rail Yard Modernization Project and this 
development further minimized potential wildlife movement and potential exposure pathways. The 
sediment cap in Wheeler Bay will extend up to the ordinary high water elevation (16.6 feet), and 
additional SCMs have been proposed and approved for potentially erodable riverbank areas in 
Wheeler Bay (ACNNF, 2007b). The armoring, re-grading, and re-vegetation will resist erosion, 
stabilize the bank, and act as a cap to prevent direct contact by terrestrial ecological receptors. 

Relative use of the Facility by terrestrial receptors is minimal, only a small amount of marginal habitat 
exists at the Facility, SCMs to reduce potential erosion of soils will also reduce exposure of terrestrial 
wildlife, and thus potential exposure to CPECs identified in the screening analysis is also low. Based 
on these results, the probability of unacceptable ecological risk from upland soils is minimal, and does 
not warrant additional remediation at the site. 
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2.9.1.2 	Groundwater Screen 
The groundwater screening results indicate the presence of benzo(a)pyrene, benzo(a)anthracene, 
carbon disulfide, total chromium, heptachlor, heptachlor epoxide, total lead, total copper, DDD, and 
DDT in downgradient monitoring wells. However, these CPECs are unlikely to represent 
unacceptable risk. For lead, chromium, and copper, only the total (i.e., unfiltered) concentrations of 
these CPECs exceeded the SLVs. However, total concentrations probably do not represent the 
fraction in groundwater that will ultimately be transported to the river. Historically, regulatory agencies 
have considered filtered (conventionally at 0.45 micrometer [pm] pore size) as a better estimation of 
bioavailable metals in water. No dissolved (i.e., filtered) MDCs exceeded the SLVs, indicating that 
those metals in groundwater at the Facility probably do not represent a risk to aquatic life in the 
Willamette River. 

Based on total (i.e., unfiltered) concentrations in OU1, lead, heptachlor, and heptachlor epoxide were 
identified as CPECs based on risk from multiple COls. However, the individual risk ratios for these 
CPECs (0.4, 0.7, and 0.8, respectively) indicate that risk to aquatic receptors from these CPECs 
would be minimal. In addition, chromium, carbon disulfide, benzo(a)pyrene and benzo(a)anthracene 
concentrations were infrequently detected above screening levels, both from a temporal and spatial 
perspective. These CPECs had risk ratios less than 5 for those point concentrations and the detected 
concentrations were lower than SLVs during the most recent sampling event. As discussed in the RI 
Report (ACNNF, 2007a), the groundwater results support that PAH and metal exceedances were 
intermittent (i.e., not repeated in the other quarters of monitoring), are likely due to variability in 
sample turbidity (i.e., soil entrained in the samples), and are not representative of the concentrations 
of these analytes in groundwater near these wells. Thus, CPECs identified in the Level II screening 
analysis lack widespread, substantial, and persistent detections throughout the downgradient 
monitoring wells in OU1. 

In 0U2, all CPEC concentrations were also infrequently detected above screening levels, both from a 
temporal and spatial perspective. The detected concentrations of DDD, DDT, and carbon disulfide 
had risk ratios less than 2.6 for those point concentrations and the detected concentrations were 
lower than SLVs during the most recent sampling event. As discussed above, only the total 
concentrations of lead, chromium, and copper, exceeded the SLVs, not the more bioavailable 
dissolved fractions of these CPECs. Benzo(a)anthracene and benzo(a)pyrene in MW-16 had 
detected concentrations above SLVs in the most recent sampling event, yielding risk ratios of 6.8 and 
2.8, respectively, at that well. 

The groundwater CPECs are unlikely to represent unacceptable risk to organisms in surface water. 
Samples of groundwater collected at the Facility are very turbid and are not representative of the 
groundwater discharging to the river. The rate of groundwater flow to the river is very low compared 
with the rate of sample collection, limiting the ability of sediment to be entrained in the groundwater 
prior to discharge. Further, there are no sources of the COls between the wells and the river; 
therefore, the concentrations will continue to attenuate between the well locations and the river. 

Organisms may be exposed to contaminants from groundwater after groundwater discharges to the 
river and mixes with surface water; no aquatic organisms in the Willamette River would be exposed to 
undiluted groundwater. To further evaluate the groundwater CPECs, a simplified analysis was 
performed to estimate the concentrations of groundwater constituent concentrations in surface water 
after discharge to the Willamette River (i.e., at the point of exposure). Exposure concentrations would 
decrease rapidly with distance from the discharge zone, as groundwater mixes with surface water. 
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Benthic invertebrates or small fish that reside in close association with the submerged riverbank have 
the highest potential exposure. Such organisms likely remain in close proximity to the substrate, 
probably within 1 ft (30 cm). Groundwater contaminant concentrations in surface water within this 
near-bottom zone depend upon the rate of groundwater flow and river flow. Although neither of these 
variables is precisely known, conservative estimates of concentrations can be derived based on a 
range of assumptions. If groundwater discharge is 100 cm/day, river flow (or rate of mixing) near the 
groundwater discharge point is 0.1 cubic feet per second (cfs), and groundwater and surface water 
are fully mixed, lead concentrations within 1 foot of the bank would be approximately 96-fold lower 
than in unmixed groundwater. Concentration would be substantially lower further from the discharge 
point, at higher surface water flow, or lower groundwater flow velocity. Concentrations were 
calculated for a range of surface water flow rates to represent different possible mixing rates in the 
river and are presented on Table 2.9-1. 

The groundwater CPEC with the highest risk ratio (6.8) compared to SLVs is benzo(a)pyrene. The 
highest detected concentration of benzo(a)pyrene was measured at 9.5x10 -5  mg/L in MW-16 in 0U2. 
Assuming this concentration was discharged to the Willamette River, and the flow assumptions stated 
above, benzo(a)pyrene concentrations within the 1 foot zone would be approximately 3.6x10 -8  mg/L, 
which is well below the SLV. Even at a groundwater velocity of 100 cm/day and surface water flow 
rates as low as 0.01 cfs, benzo(a)pyrene concentrations in the near-bottom zone would still be lower 
than the SLV. Flows in the river are likely to be substantially higher than this, even in the slips. 
Therefore, benthic invertebrates and fish that live continuously within 1 foot of the substrate at the 
discharge point would be unlikely to be exposed to benzo(a)pyrene, or other CPEC, concentrations 
above the SLV. Fish or other invertebrates that spend most of their time in the water column further 
from the substrate would be exposed to substantially lower concentrations. 

2.9.2 TMDP 4 
This TMDP assesses whether a remedial action decision is possible based on the existing information 
and current levels of uncertainty. Specifically, if cleanup would be less costly than further 
investigation and data are adequate to select and approve a remedy action, then further ecological 
investigation should be deferred in favor of a response action. The alternative is for the assessment 
process to proceed to Level III for further evaluation. Based on information gathered during the Level 
I Scoping and Level II Screening processes, the existing information seems adequate to identify 
localized remediation measures, and/or to help incorporate such measures into site development or 
construction actions. 

2.9.3 Ecological Risk Assessment Conclusions 

Based on the Level I Scoping and Level II Screening processes, potential ecological risk to terrestrial 
receptors from upland soils at the Facility is minimal as a result of limited ecological resources at the 
Facility and few CPECs. While contact with CPECs in soils is possible for some terrestrial receptors, 
exposure is unlikely to reach levels of concern defined in DEQ guidance for non-T/E species. While 
not quantified, risk to terrestrial receptors from CPECs will be reduced when focused actions (i.e., 
SCMs) at the Wheeler Bay riverbank in 0U2 are implemented. 

As demonstrated by the screening level analyses and TMDP discussion, potential ecological risk to 
terrestrial or aquatic receptors as a result of possible exposure to CPECs via groundwater is also low. 
Overall, the groundwater CPECs identified in the Level II screening analysis lack widespread, 
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substantial, and persistent detections in downgradient monitoring wells that would lead to significant 
degradation of water quality in the Willamette River. However, because this pathway is potentially 
complete, an assessment of the groundwater to surface water pathway was included in the Source 
Control Evaluation conducted pursuant to the VCP Agreement and in accordance with the DEQ/EPA 
Portland Harbor Joint Source Control Strategy guidance document (DEQ/EPA, 2005). The DEQ and 
EPA are completing this additional source evaluation process so that upland sources to Portland 
Harbor Study Area can be identified and prioritized. The results of the Source Control Evaluation are 
presented in the RI report (ACA/NF, 2007a). 

Thus, sufficient data currently exist to support risk management decisions. Any risk issues may be 
further evaluated by a review of existing data concerning location and distribution of identified CPECs 
and development of a remedial program that would cost-effectively address them. Neither a baseline 
risk assessment (i.e., Level III), nor more sampling are necessary to support risk management 
decisions. 
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3.0 Human Health Risk Assessment 

	

3.1 	Existing Site Information 

The description and history of the Facility are provided in Sections 1.2 and 1.3; a summary of previous 
investigations is provided in Section 1.5. Consistent with other phases of investigation, the human 
health risk evaluation will be conducted separately for the operable units (0U1 and 0U2) as defined in 
the RI Work Plan (Hart Crowser, 2004). 

The purpose and scope of the human health risk assessment will be to identify those constituents and 
exposure pathways that may present a significant risk under the land use scenarios (described below) 
that have been determined to be applicable to the Facility. Depending upon the outcome of this 
evaluation (in conjunction with the ecological risk assessment), remedial management decisions may 
need to be implemented to address human health risk. This report presents an evaluation of potential 
exposures and risks that corresponds to the Problem Formulation phase of the Human Health Risk 
Assessment described in DEQ guidance (DEQ, 2000). The analysis was undertaken to evaluate both 
the potential risks at the Facility, and the need for conducting a baseline risk assessment for the 
Facility to support risk management decisions. 

	

3.2 	Land and Water Use Determinations 

The RI Report (ACA/NF, 2007a) provides a determination of the land and water use that will assist in 
the identification of the potential human health exposure pathways. According to Section 3.1 of the RI 
Report, the City of Portland's Bureau of Planning (Title 33, Planning and Zoning, Chapter 33.140, City 
of Portland, 2001) has determined that the upland portion of the Facility (encompassing both operable 
units [OU1 and 0U2]) is zoned for heavy industrial use. In addition, the Portland Comprehensive Plan 
Map has designated the site as an industrial sanctuary; this plan map identifies the future zoning and 
land use issues for sites and facilities within the map. Areas so identified as industrial sanctuaries are 
reserved by City policy for current and future industrial use. Therefore, it can be determined that the 
most likely future land use for the upland portions of the Facility will be industrial. 

Section 3.2 of the RI Report provides a determination of the nature of water use at the Facility. A 
water well survey conducted for the T453 upland RI documented that 12 water wells are located 
within the vicinity of the Facility; most of these wells have been shown to be used for industrial or 
irrigation purposes, and all are cross gradient or up-gradient of the Facility. 

Additionally, the Facility and its adjacent areas are supplied by the municipal water supply of the City 
of Portland. No beneficial use wells are present on the Facility. 

	

3.3 	Nature and Extent of Contamination Determination 

The sampling and analysis programs that have determined the nature and extent of contamination are 
described by reference in Section 1.5. 
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3.4 	Data Quality Objectives 

Data quality objectives define the appropriate type of data and the quality parameters that support the 
data for a specific application. For this Facility, the objectives have been established for data to 
sufficiently characterize the contamination and to be useable in a risk assessment. These objectives 
are described in detail in Section 8.1 of Appendix A (Sampling and Analysis Plan) of the RI Work Plan 
(Hart Crowser 2004). 

As a part of the data evaluations for the RI (refer to Section 5.2 in the RI Report), the MRLs were 
reviewed to assess whether the MRLs were sufficient to characterize the environmental conditions of 
the site. The results of the review support that the MRLs were sufficiently low for completion of the 
risk assessment. For soil sample results, the MRLs were generally below the preliminary screening 
Levels for each of the analyte suites, with exception of PAHs, pesticides, and mercury in a few 
samples. The MRLs for two PAHs (benzo(a)pyrene and benzo (a,h)anthracene) in surface samples 
from locations SB-70 through SB-78, located on or near rail lines, were 340 micrograms per kilogram 
(pg/kg) compared to the preliminary remediation goal (PRG) of 210 pg/kg. These slight exceedances 
in a few soil sampling locations did not affect the ability to characterize the potential AOCs at the 
Facility and are sufficiently low to complete the risk assessment. 

For groundwater results, the fish consumption criteria are quite low for some compounds (e.g., 
several PAHs, pesticides, and PCB aroclors) and are below the MDLs achievable by standard EPA 
Methods. However, review of the dataset as a whole provides sufficient information for characterizing 
groundwater conditions at the Facility. For example, most of these constituents are relatively 
insoluble in water. This coupled with the fact that no significant (if any) sources of these constituents 
were identified in soil allows for the evaluation of the dataset and confidence that groundwater is not 
impacted when the analyte concentrations are below the MRLs. This risk assessment adopts a 
conservative approach for evaluation by assuming that constituents listed as "non-detect" are present 
at one half the MRL. 

	

3.5 	Contaminants of Interest (COls) 

COls are the constituents that have been reported above detection limits in the analytical program; 
and are the same as those identified for the ecological risk assessment, as described in Section 2.3. 
The full list of COls for the Facility are presented in the RI Report (ACNNF, 2007a). The 
contaminants include VOCs, SVOCs, PAHs, PCBs, pesticides, metals, and petroleum hydrocarbons. 
These are the constituents in soil and groundwater that are initially screened by evaluation in relation 
to background and promulgated health-based benchmarks. 

	

3.6 	Conceptual Site Model (CSM) — Human Health Pathways 

The CSM integrates constituent source areas, mechanisms of transport, and location and route of 
potential chemical exposure into exposure pathways that represent site conditions (see Figure 2.5-1). 
These pathways provide the foundation for the risk assessment. 

For human health risk evaluation, the CSM identifies pathways relevant to both soil and groundwater 
in the context of a current and future industrial land use scenario. The source areas for assumed 
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exposure are the affected soil and groundwater that have been characterized in the RI. The CSM 
provides specific details regarding primary, secondary and tertiary sources, as well as primary and 
secondary release mechanisms. 

	

3.7 	Identification of Exposure Scenarios 

The identification of exposure scenarios is based upon the land use determination that has been 
identified for the Facility (Section 3.2) and upon the CSM (Section 3.6) that identifies exposure 
pathways. Exposure scenarios consist of descriptions of activities as they relate to users of the 
Facility and the means by which exposure is assumed to occur. For this Facility, the following 
exposure scenarios have been identified: 

The appropriate human receptors (assumed exposed persons) will be the following: 

Occupational worker (worker engaged in full-time operational duties at the Facility); 
Excavation worker (worker engaged in short-term activities specific to sub-surface work, such 
as trenching for utility lines); 
Construction worker (worker engaged in short-term activities relating to construction 
buildings and foundations); and 
Recreational fisherman (person occasionally fishing in the river adjacent to the bank of the 
terminal). 

A recreational visitor to the Facility is not assumed since the site will be maintained as an operating 
industrial facility. 

	

3.8 	Identification of Exposure Routes 

The assumption of direct exposure to affected soil will apply only to the occupational, construction and 
excavation workers; these pathways will involve the following routes of exposure: 

Inhalation of fugitive dust emissions; 
Incidental ingestion; and 
Dermal contact. 

For the occupational, construction, and excavation workers, the following indirect route of exposure 
will also be evaluated due to the presence of chlorinated VOCs in groundwater from a few monitoring 
wells (see Section 5.2.2.1 of the RI Report [ACNNF, 2007a]): 

• Inhalation of volatiles in groundwater (indoor and outdoor). 

For the recreational fishermen; the following indirect route of exposure will be evaluated: 

• Food web exposure to surface water (i.e., fish consumption). 

Direct exposure routes for the recreational fisherman will be evaluated during the Portland Harbor 
Superfund project. 
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3.9 	Identification of Potentially Exposed Populations 

Persons or groups of individuals that are assumed to be potentially exposed to affected media are 
derived from and closely related to the identified exposure scenarios. These persons are: 

Full-time site personnel (employees of the Port) 
Construction/excavation workers (temporarily present through subcontractors); and 
Recreational fishermen in adjacent river (the general public accessing the adjacent river by 
boat). 

3.10 Contaminant Screening Procedures 

3.10.1 General Procedures 

Contaminants were screened for selection of constituents of potential concern (COPCs) according to 
Section 2.3.2 of the Guidance for Conduct of Deterministic Human Health Risk Assessments (DEQ, 
2000). The purpose of this screening exercise is to select COPCs from the universe of reported 
constituents for further evaluation. Those chemicals being screened out have been determined to be 
insignificant in terms of potential human risk. Site analytical data for each constituent are evaluated 
according to the following general criteria: 

Frequency of detection; 
Background; and 
Results of a three-phased concentration-risk calculation. 

Frequency of Detection: Any constituent reported as detected in less than five percent of samples 
was eliminated from further risk evaluation. 

Background: For naturally occurring constituents, their MDCs were compared to background values 
established for Clark County, Washington (San Juan, 1994) (Table 3.10-1). Those constituents 
occurring at levels consistent with background were removed from further evaluation. This screening 
step applies to metals only and not to chemicals of anthropogenic origin (e.g., PAHs). 

Concentration-Risk Screen: For those constituents not eliminated by one of the preceding two steps, 
a three-phased concentration-risk evaluation was conducted. Details of this process are provided in 
Section 2.3.2(3) of the Oregon guidance (DEQ, 2000). Basically, this screening step evaluated risk 
from a) an individual constituent, b) multiple COls simultaneously in a single medium, and c) individual 
or multiple COls within different media. Those constituents not meeting the criteria for elimination by 
one or more phases of this method were retained for further evaluation. 

3.10.2 Selection of Screening Benchmarks 

Consistent with DEQ risk guidance, the primary benchmarks for screening of soil constituents were 
obtained from the 2004 update of the EPA Region 9 PRGs (EPA 2004b). These benchmarks apply to 
COls (except petroleum fractions) for the pathways that involve direct contact with soil by site workers 
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(operational personnel or construction workers). For gasoline, diesel and residual range petroleum-
derived hydrocarbons, benchmarks for the soil pathway for the construction worker were obtained 
from Appendix A of the Oregon DEQ guidance Risk-Based Decision Making for the Remediation of 
Petroleum-Contaminated Sites (Oregon DEQ, 2003b). 

For the recreational fishing pathway, the screening benchmarks were obtained from National 
Recommended Water Quality Criteria (EPA, 2004c) for Human Health for Consumption of Organisms 
Only. 

For evaluating potential risk from inhalation of volatiles in groundwater via vapor intrusion into 
buildings, screening criteria were obtained from Appendix A (Groundwater RBC for Vapor Intrusion 
into Buildings, RBCwi, for Occupational Workers) of the Oregon DEQ (2003b) guidance and Table 2c 
(Question 4 Generic Screening Levels and Summary Sheet, Risk = 1 x 10-6) of EPA's Draft Guidance 
for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (EPA, 2002a). 
Outdoor air exposure to volatiles from soil or groundwater sources is typically not considered to be an 
important source of exposure because any outdoor volatiles are quickly dissipated by wind. 
Evaluating potential risk from inhalation of volatiles in indoor air is also a conservative means to 
screen any potential risk from inhalation of volatiles in outdoor air. 

Guidance published by DEQ (1998) was used for the hot spot evaluation. Assessment of a soil hot 
spot is accomplished by comparing the concentration of an individual site contaminant to its "highly 
concentrated" hot spot level. Hot spot levels are risk-based concentrations that correspond to a given 
multiplier of the acceptable risk level. For this evaluation, the "highly concentrated" hot spot level for 
human receptors is defined as 10 times (10x) the applicable PRG. 

3.10.3 Screening Procedures 

All analytical data were sorted by medium for each operable unit. For duplicates, the maximum value 
was selected. The data were summarized by tabulation showing maximum and minimum values; the 
sampling location of each maximum was identified and frequency of detection was calculated. The 
90th percentile upper confidence limit (90UCL) of each constituent was also calculated; the process 
for this is described in Section 3.11.3.3. 

Concentration values for constituents in soil and groundwater were screened in two phases: a 
comparison of benchmarks to MDCs; and b) comparison of the benchmark to the 9OUCL of each 
constituent. 

Soil results from subsurface samples (to 15 ft bgs) and surface soil samples including riverbank soil 
samples) were used in the screening process. 

Groundwater data from monitoring wells located on the downgradient side of each OU (i.e., nearest 
the slips or river) were used for the screen against EPA fish consumption criteria. These data 
represent groundwater at the point of discharge to the river, which is relevant to surface water 
exposures related to the river. For OU1, data from the following monitoring wells were used in the 
screen: MW-01s, MW-07, MW-08, MW-26, and MW-03s. For OU2, data from the following monitoring 
wells were used in the screen: MW-09, MW-10, MW-11, MW-12, MW-13, MW-14, MW-15, and MW-
16. Refer to Figure 2.7-1 for well locations. 
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Groundwater data from all monitoring wells in each OU were used for the screen against EPA and 
DEQ criteria to evaluate the risk potential from inhalation of volatiles from groundwater. 

3.10.3.1 	Soil Screening 

As a pre-screening step, constituents being reported as detected in less than five per cent of samples 
were eliminated. For metals, MDCs were compared to published background values; constituents 
whose MDC was less than background were eliminated. 

Next, the MDC for each COI was evaluated relative to the Region 9 PRG for industrial direct contact. 
Soil concentration values were evaluated according to the three risk-based procedures described 
below. 

Individually within the medium: a risk ratio (Rij) was calculated by comparing the MDC (Cij) to the 
PRG for that chemical (PRGij). The equation for this step is Rij = Cij / PRGij. If the ratio was greater 
than one (i.e., the concentration was greater than the PRG), the constituent was retained as a COPC 
(Appendix C-1). 

Additivity within the medium: a cumulative risk ratio (Rc) was calculated by summation of all 
individual risk ratios within one medium. The individual risk ratio was then divided by the cumulative 
risk ratio. This result was then compared to 1 divided by the number (Nij) of constituents in the 
medium. The equation for this step is Rij / Rj > 1 / Nij. If the result was greater than 1 / Nij, the 
constituent was retained (Appendix C-1). 

Additivity across media: the individual risk ratios for a given chemical in both soil and groundwater 
were summed. If the sum of these two ratios was greater than 1.0, the constituent was retained 
(Appendix C-3). 

Those chemicals not meeting the selection criteria in any of these three steps were eliminated from 
further consideration. For those COls that were not eliminated by the screening of maximum values, 
the screening was repeated using the 9OUCL for those constituents (Appendix C-1; see discussion 
below for description of derivation of the 90UCL). 

3.10.3.2 Groundwater Screening 

Groundwater data were conservatively screened based on fish consumption criteria for surface water 
described below, using the same risk-based procedures described for soils (i.e., individually within the 
medium, additivity within the medium, and additivity across media). In addition, groundwater data 
were also screened using RBCs for inhalation of volatiles. 

Fish consumption screen: The screening benchmark for groundwater was the fish consumption 
criterion from the EPA's 2004 water quality criteria guidance (EPA, 2004c). Both maximum and 
9OUCL values (Appendix C-2) were screened for downgradient monitoring wells within each operable 
unit. As with soil, the COls not screened out by maximum values were then screened with the 
9OUCL. 

The rationale for screening with this particular benchmark step is the assumption of recreational 
fishing in the river adjacent to the Facility. The fish consumption benchmark represents a 
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conservative concentration of a constituent in water that would not be expected to create a human 
health hazard as a result of consumption of fish that had been exposed to that concentration. Since 
groundwater entering the Willamette River would undergo a high level of mixing, the direct 
comparison of groundwater values to the fish consumption criterion is very conservative and will 
significantly overestimate the number of COPCs. 

Constituents not having a published fish consumption criterion were retained as COPCs, as required 
Section 2.3.2(3)(e) of the Oregon guidance (Appendix C-2). The lack of criteria for these COls will be 
identified as a data gap and will be dealt with qualitatively. Refer to Tables 3.10-4 and Tables 3.10-5 
for a summary of these constituents. 

Inhalation of volatiles screen: For evaluating potential risk from inhalation of volatiles in groundwater, 
the OU-wide MDCs for groundwater COls were compared to the lower of screening criteria from DEQ 
(2003b) and EPA (2002a). These criteria serve as conservative, screening level values for potential 
exposure to workers in buildings or for workers outdoors. Screening criteria and results are presented 
in Appendix C-4. 

As indicated in Section 5.2.2.1 of the RI Report (ACNNF, 2007a), chlorinated solvents including PCE 
and several degradation products (e.g., TCE, 1,2-dichloroethene (DCE), and vinyl chloride) were 
detected above screening levels in the samples from wells MW-22 and MW-23. These wells are 
located at the upgradient boundary of OU1 (Figure 2.7-1). Several of these compounds have been 
detected at lower concentrations in well MW-03s, located downgradient of well MW-22. Based on the 
observed distribution and knowledge of historical Facility operations, the presence of the chlorinated 
solvents in Facility groundwater appears to be due to an upgradient source that is not on the facility, 
and is not related to former Facility operations. To separate the contribution of these wells from other 
potential contamination in OU1 groundwater, Appendix C-4 also presents results of the groundwater 
screen for OU1, excluding these three wells. 

3.10.3.3 Calculation of 90th Percentile Upper Confidence Limits 

The 9OUCL was calculated consistent with methods described in Section 3.1.1. (Exposure Point 
Concentrations) of DEQ (2000). At least ten data points were necessary before the term was 
calculated; otherwise only the maximum value was used. Half the reporting limit was used when the 
analyte was not reported in a given sample. Each data set was first tested by means of EPA's 
ProUCL program (EPA, 2004a) to determine the data distribution. If a normal distribution was 
identified, the 9OUCL was calculated with the Student-t method. A gamma distribution was evaluated 
using the ProUCL's recommended gamma method. If a lognormal distribution was identified, the 
Chebyshev method was used for non-highly skewed data and the non-parametric Chebyshev method 
was used for highly skewed data. If the distribution could not be determined, the non-parametric 
Chebyshev method was used. 

Riverbank soils collected in OU2 are represented by sampling locations S-23 through S-30 (Refer to 
Figure 2.2-1). These samples were collected as composite samples comprised of four sub-samples, 
with the exception of S-29 (no sub-samples) and S-30 (three sub-samples). The composite samples 
were generally analyzed for all analytes and the four discrete samples were only analyzed for some 
analyte classes. For calculating the 9OUCL using riverbank samples, the discrete sample results 
were included if available and the corresponding composite sample results were omitted. This 
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procedure prevented multiple results from the same sample from being included in the 9OUCL 
calculations. 

3.10.3.4 Soil Screening Results 

The constituents that were not initially screened out are highlighted on their respective tables 
(Appendix C-1) and summarized on Table 3.10-2. The hot spot evaluation is summarized on Table 
3.10-3. 

For soil in OU1, benzo(a)pyrene was the only COPC that remained after comparing 9OUCLs to 
screening criteria. For soil in 0U2, three COPCs remained after comparing 90UCLs to screening 
criteria: benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene. For both operable units, 
arsenic falls out of consideration since its 90UCL value is less than background. 

The potential hotspots are listed on Table 3.10-3. There is a potential hotspot of benzo(a)pyrene in 
OU1, and potential hotspots of benzo(a)pyrene and dibenz(a,h)anthracene in 0U2. 

3.10.3.5 Groundwater Screening Results 

Fish consumption screen results 
The constituents that were not initially screened out based on fish consumption criteria are highlighted 
on their respective tables (Appendix C-2) and summarized on Table 3.10-2. For groundwater at OU1, 
arsenic, tetrachloroethene (PCE), five PAHs and two pesticides were retained after comparisons of 
the 9OUCL for groundwater to fish consumption surface water criteria (Table 3.10-2). For 
groundwater at 0U2, arsenic, six PAHs and four pesticides were retained after comparisons of the 
9OUCL to fish consumption criteria. Groundwater constituents that were retained because of the lack 
of a fish consumption criterion are listed in Tables 3.10-4 and 3.10-5. 

Inhalation of volatiles screen results 
For site-wide groundwater at OU1, PCE, trichloroethene (TCE), and vinyl chloride were retained 
based on screens using vapor intrusion criteria (Appendix 0-4). Based on an additional screen that 
excluded the monitoring wells MW-23, MW-22, and MW-03s (see discussion in Section 3.10.3.2), it is 
apparent that the potential risks from groundwater due to these contaminants are limited to those 
wells only. The presence of the chlorinated solvents in the three wells is due to an upgradient source 
that is not on the Facility, and is not related to former Facility operations. 

For groundwater at 0U1 (excluding wells MW-23, MW-22, and MW-03s), no COls were retained. For 
groundwater at 0U2, no COls were retained. Potential risk from inhalation of volatiles from Facility 
groundwater will not be considered further in this evaluation. 

3.10.3.6 Multiple Media Screening Results 
The individual risk ratios for a given chemical in both soil and groundwater were summed and if the 
sum of these two ratios was greater than 1.0, the constituent was retained (Appendix 0-3). These 
results are summarized on Table 3.10-2, and reflect the soil and groundwater exceedances described 
above. However, in general, the assumption of additivity across media is of limited use because the 
receptors in potential indirect contact with groundwater (i.e., recreational fisherman) are generally not 
the same receptors that are in potential contact with soil at the Facility (occupational, construction, 
and excavation workers). 
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3.11 Summary and Conclusion 

The information gathered during the screening analyses provides a foundation for the Problem 
Formulation step described in DEQ guidance (2000). Although not specifically identified in the 
guidance, the synthesis of information at the end of Problem Formulation provides an opportunity for a 
decision point similar to the TMDP 3 and 4 described for the Level II ERA. A similar set of potential 
recommendations can be considered: 1) no further characterization investigations at the site are 
necessary and there exists sufficient information to make a remedial action decision; or 2) 
continuation of the risk assessment process is recommended to proceed to the next level. Although 
not explicitly identified in the guidance, the possibility of applying such recommendations to this step 
in the HHRA was discussed with DEQ personnel prior to embarking on this risk assessment process. 
The following is a summary of the relevant information and presentation of the conclusions reached 
as a result of the process. 

3.11.1 Soil Evaluation 

To further evaluate the retained COPCs in soil, an expanded exposure assessment and risk 
characterization were performed to provide a more representative estimate of potential human health 
risk. This risk assessment was conducted by calculating exposure and risk by use of the risk 
equations and exposure variables provided in the Oregon risk guidance (DEQ, 2000). The 
reasonable maximum exposure (RME) values for exposure parameters relating to occupational 
employees and excavation/construction workers were used in these calculations (Appendix B of the 
guidance). Equations for exposure quantification in the oral, dermal and inhalation (particulates) 
pathways were obtained from Appendix A of the guidance. The EPC for each COPC is the 9OUCL of 
the constituent for each operable unit. RME parameters were used in combination with the 9OUCL to 
provide a preliminary assessment of site-specific exposure and to help determine whether exposures 
warrant baseline risk analysis to make site decisions. 

The risk assessment calculates the excess individual lifetime risk of developing cancer as a result of 
potential exposure to COPCs. The cumulative risk is calculated by summing exposure route-specific 
risks. Excess lifetime cancer risk of 1E-06 means that a person experiencing the RME has a 1 in 
1,000,000 chance of developing cancer as a result of site-related exposure. This risk is in addition to 
the cumulative risks of cancer for individuals from other causes such as smoking or solar radiation. 
The cumulative individual cancer risk from all other causes has been estimated to be as high as one 
in three. For individual chemicals, Oregon DEQ generally considers excess cancer risks below 1E-06 
to be acceptable; for cumulative risks from multiple chemicals, DEQ considers risks less than 1E-05 is 
acceptable (OAR 340-122-115(2)(a), (3)(a)). 

Although only a subset of PAHs were retained after the 9OUCL screening, all reported PAHs were 
used in this analysis since they tend to generally be co-located within affected media; in addition, the 
Port wishes to address the issue of cumulative exposure. Since PAHs are toxicologically related, it is 
appropriate to evaluate all of them in this analysis. However, only a few of these constituents were 
retained after screening (one in OU1, three in 0U2). The majority of PAHs were sufficiently low in 
concentration to have been eliminated by the standard screening process. Results of the risk 
characterization are provided in Tables 3.11-1 and 3.11-2. Toxicity factors were obtained from EPA 
Region 9 and exposure variables for both occupational and excavation workers are provided in 
Appendix 0-5. 
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For OU1 and 0U2, no risk is indicated for the excavation/construction worker based on the RME 
analysis (Tables 3.11-1 and 3.11-2). Potential risk from benzo(a)pyrene and cumulative PAH 
exposure are greater than 1E-06, but less than 1E-05, for the occupational worker in OU1. Potential 
risk from benzo(a)pyrene and dibenz(a,h)anthracene are greater than 1E-06, but less than 1E-05, for 
the occupational worker in 0U2. Additive risk from PAH exposure is only slightly greater than 1E-05 
for the occupational worker in 0U2. 

3.11.1.1 	Soil Sub-area Analysis 
This risk evaluation, based on RME (i.e., conservative) assumptions, identified PAHs as COPCs in 
Facility soil under the occupational worker scenario. Although exposure to receptors is best estimated 
by a reasonable maximum estimate (i.e., 9OUCL) of concentration over an exposure area, mapping 
soil concentrations on a "point" basis is helpful to identify where sub-areas of concern with respect to 
potential risk to human receptors may occur at the Facility. Figure 3.11-1 shows concentrations of 
benzo(a)pyrene and dibenz(a,h)anthracene. This figure emphasizes that very localized areas with 
elevated concentrations are responsible for the 90UCL concentrations in the operable unit that 
exceed the conservative risk criteria used in this analysis. 

In OU1, S-12 and S-13 are two locations with high concentrations of PAHs (Figure 3.11-1). As 
described in Section 5.2 and Appendix H of the RI Report (ACNNF, 2007a), these two locations in the 
western portion of OU1 were part of the sampling effort to describe AOC 69, former transformer 
areas. Additional surface soil sampling was conducted around S-12 and S-13 to better assess the 
extent of PAHs in this area. The results of this additional sampling indicated that PAH concentrations 
decreased significantly both vertically and laterally from S-12 and S-13, and support that the elevated 
PAHs are limited locally and contained within the upper 6 to 12 inches of soil. In addition, the RI also 
found that much of the area is now gravelly, but was formerly asphalt-paved. It is likely that the 
elevated PAHs in the surface soil in this area are due to the presence of residual fragments of asphalt 
and/or asphalt sealants, which are known to contain high concentrations of PAHs (Mahler et al., 
2005). 

In OU1, SB-22 and SB-23 are two other locations with high concentrations of PAHs (Figure 3.11-1 
As described in Section 5.2 and Appendix H of the RI Report (ACA/NF, 2007a), these two locations in 
the central portion of OU1 were part of the sampling effort to describe AOC 15, abandoned cesspools. 
Concentrations of five PAHs exceeded industrial PRGs in the 17-foot bgs sample from SB-22 and 
only benzo(a)pyrene exceeded the industrial PRG at 13 ft bgs at the adjacent boring (SB-23). 
Overall, nearby sampling indicates that the PAH-impacted subsurface soil in this sub-area is limited in 
extent (both laterally and vertically) and below a depth of 13 ft bgs. 

In 0U2, S-14 is a location with high concentrations of PAHs e.g., benzo(a)pyrene and 
dibenz(a,h)anthracene) (Figure 3.11-1). S-14 was located adjacent to a utility pole. The surface soil 
next to the pole was visibly stained with creosote from the pole. As described in Section 5.2 and 
Appendix H of the RI Report (ACNNF, 2007a), this location in the western portion of OU2 was also 
part of the sampling effort to describe AOC 69, former transformer areas. PAH concentrations were 
elevated in the surface soil sample from S-14, located near the creosoted utility pole. The area was 
re-sampled by collecting another surface soil sample about 5 feet from the utility pole and still in the 
former transformer area; PAHs were almost two orders of magnitude less. These results support that 
the creosote from the utility pole is the cause of the elevated PAHs in the initial surface soil sample 
from this area and indicate that previous operations in the area have not significantly impacted 
surface soil, if at all. 
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Also in 0U2, erodable bank areas (A0083) at the west end of 0U2 have high PAH concentrations 
(Figures 3.11-2). As described in Appendix H of the RI Report (ACNNF, 2007a), the RI evaluation 
concluded that sufficient evidence exists to indicate that potentially erodable areas have higher 
concentrations of COls and that localized actions (e.g., removal or covering of contaminated soils) to 
attenuate higher concentrations will minimize the chance for contact with human receptors and allow 
appropriate management. 

Thus, very localized concentrations of 2 PAHs (benzo(a)pyrene and dibenz(a.h)anthracene) have 
been identified as potential hot spots and are "driving" human health risk considerations. These high 
PAH concentrations would only pose a risk to potential future workers that work extensively in those 
areas specifically. The risk evaluation based on RME parameters suggested that workers would need 
to work for 225 days per year, for 25 years, for 8 hours a day in areas with concentration levels 
equivalent to the 90UCL in order to experience cancer risks greater than 1E-06. None of these four 
areas (i.e., S-12 and S-13 in OU1; SB-22 and SB-23 in OU1, S-14 in 0U2; and riverbank area in 
0U2) experience high-levels of work activity, such as are seen in the administrative areas of the 
Facility or near Facility buildings. In the cesspool area in OU1 (SB-22 and SB-23), the contamination 
is very limited and more than 13 ft deep. With respect to the sub-area around S-12 and S-13 (where 
the maximum detected concentrations of PAHs range from 1.1 to 6 mg/kg), an occupational worker 
would have to spend 7 days per year, for 25 years, for 8 hours a day in that sub-area to experience 
additive cancer risks of 1E-06 and 325 days per year, for 48 years, for 8 hours a day in that sub-area 
to experience additive cancer risks of 1E-04. 

With respect to the riverbank areas in 0U2, the accepted source control alternative for the potentially 
erodable riverbank soils in 0U2 is riprap armoring with re-grading/re-vegetation of the upper slope 
(ACNNF, 2007b). The armoring, re-grading, and re-vegetation will resist erosion, stabilize the bank, 
and the act as a cap to prevent direct contact by human receptors. While not quantified, potential risk 
to occupational workers from those soils will be reduced when SCMs are implemented. With respect 
to the S-14 area, the contamination was limited to 5 feet or less from the utility pole. The utility pole 
was removed and this area was covered with 2 or more feet of soil during the recent Berth 408 Rail 
Yard Modernization Project. 

3.11.2 Groundwater 

For groundwater, a higher number of COPCs have been retained due to the conservative nature of 
the screening process (comparing groundwater concentrations to a surface-water based benchmark) 
and to the lack of a fish consumption benchmark for several COls. 

3.11.2.1 	Mixing Evaluation 
To evaluate the groundwater COPCs further, a simplified analysis was performed to estimate the 
concentrations of groundwater constituent concentrations in surface water after discharge to the 
Willamette River (i.e., at the point of exposure). The analysis is similar to that provided in the 
ecological risk assessment, but performed for human health COPCs. The analysis was based on the 
following assumptions: 

Groundwater flow velocity at the point of discharge: 100 centimeters per day cm/day 
Groundwater discharge area: 1 square foot (ft2 ) (900 cm2 ) 
Groundwater daily flow volume through 1 ft 2 : 90 liters per day (L/day) 
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Range of surface water flow rates (cfs): 0.01, 0.1, and 1 

Concentrations were calculated for a range of surface water flow rates to represent different possible 
mixing rates in the river. The resulting concentrations exceed the benchmark only for heptachlor at 
the lowest flow rate (0.01 cfs) (Tables 3.11-5 and 3.11-6). These concentrations are conservatively 
low because they represent the conditions in a cubic foot of surface water adjacent to the discharge 
point of groundwater. Fish consumed by humans are likely to have spent most of their time further 
from the groundwater discharge, at points in the river where concentrations would be substantially 
lower. 

This process cannot be used for those COPCs retained due to lack of fish consumption criteria. 
However, their groundwater concentrations would be attenuated by the same amount and it is 
reasonable to assume that these constituents as well could be eliminated from further concern 
regarding human health risk. In addition, for arsenic, a report prepared by the USGS and US 
Department of the Interior in conjunction with the Oregon Water Resources Department (Water 
Resources Investigation Report 98-4205, 1999) supports that the concentrations detected in the 
groundwater at the Facility are well within the range of arsenic concentrations detected across 
Oregon, including the Portland area. 

3.11.3 Human Health Risk Assessment Conclusions 

Screening level analyses, combined with streamlined, quantitative risk analyses on existing soil data, 
indicates that risks from direct exposure to COPCs in soil are low. Screening level analyses also 
suggest that groundwater contaminants are unlikely to be transported to surface water at levels that 
will result in unacceptable risk from fish ingestion. Based on these results, performance of a baseline 
risk assessment does not appear to be necessary to make risk management decisions to protect 
human health at the Facility. Because the groundwater to surface water pathway leading to the 
potential exposure to human receptors via fish consumption is potentially complete, an assessment of 
this pathway was included in the Source Control Evaluation conducted pursuant to the VCP 
Agreement and in accordance with the DEQ/EPA Portland Harbor Joint Source Control Strategy 
guidance document (DEQ/EPA, 2005). The results of the Source Control Evaluation are presented in 
the RI report (ACA/NF, 2007a). 
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TABLE 2.8-1 Comparison of Soil Concentrations to Regional Background Levels 
Terminal 4 Sli 1 - 0 erable Unit 1 

Constituents of Interest (COO 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Background 
Screening Levels* COl 

Conc. 
(max) 

COl 
Concentration 

Exceeds 
Background 

Levels? 
Minimum Maximu 

Number of 
Samples 

Number of 
Non- 

detects 

Detection 
Frequency 

Min Max Min Max 

Detection 
Locab

.
on 

Natural Background 
Soil Concentrations 

(mg/kg) CASNo 	I 	Analyte 	I  U its 
M tals/lnor 
7440-38-2 

ic 
I mg/kg 8/23/2004 

8/23/2004 
9/7/2005 
9/7/2005 

16 
16 

0 
0 

100% 
100% 

1.9 
0.201 

6.95 
0.572 

S-5 
S-7 

5.81  
2.07 

6.95 
0.572 10 7440-41-7 Beryllium me1 CTheL:nC1S1 mg/kg 

7440-43-9 ,, 	.g 8/23/2004 9/7/2005 16 0 100% 0.065 1.95 S-7 0.93 1.95 
7440-50-8 I mg/kg 8/23/2004 9/7/2005 16 0 100% 10.9 70.3 S-7 34.43 70.3 
7439-92-1 /k 8/23/2004 9/7/2005 16 0 100% 2.4 195 S-7 16.83 	 195 
7439-97-6 ,  mg/kg  

I mg/kg 
8/23/2004 
8/23/2004 

9/7/2005 
9/7/2005 

16 
16 

7 
0 

56% 
100% 

0.02 0.162 0.01 
13.7 

0.215 
21.5 

S-7 
SB-95 

0.04 0.215 _ 
7440-02-0 21.04 205 
7440-47-3  
7440-66-6 

_L,ig/Ig< 
I mg/kg 

8/23/2004 
8/23/2004 

9/7/2005 
9/7/2005 

16 
16 

0 
0 

100% 
100% 

10.3 
40.6 

152 
521 

S-7 
S-7 

26.57 1 	"2: 
521 r  95.526 

Terminal 4 Sli 1 - 0 erable Unit 2 

Constituents of Interest (COO 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Background 
Screening Levels ' COl 

Conc. 
(max) 

COl 
Concentration 

Exceeds 
Background 

Levels? 
Minimum Maximum 

Number of 
Samples 

Number of 
Non- 

detects 

Detection 
Frequency 

Min Max  Min Max  

Detection 
Location 

Natural Background 
Soil Concentrations 

(mg/kg) CASNO 	I 	Analyte 	Units 
Metals/Inorganics 
7440-38-2 	 mg/kg 3/8/2004 9/13/2005 43 0 100% 1.12 15.7 S-26D 5.81 15.7 
7440-41-7 BereHiem ee8 COpeL:eCC 	1 mg/kg 382004 9/13/2005 43 0 100% 0.186 0.455 A0072-S1 2.07 0.455 
7440-43-9 mg/kg 3/8/2004 9/13/2005 43 0 100% 0.066 25.3 S-26D 0.93 25.3 
7440-50-8 1*  , mg/kg . 3/8/2004 9/13/2005 43 100% 11.6 219 S-26D 34.43 219 

1060 
 

7439-92-1 [ 	 I mg/kg 3/8/2004 9/13:2005 48 0 100% 2.24 1060 SB-77 16.83 
7439-97-6 I 	 mg/kg 3/8/2004 9/1 3/20G5 43 12 72% 0.009 0.131 0.009 0.325 S-26D 0.04 0.325 

NC 
7440-02-0 I mg/kg :3/8/2004 

3/6/2004 
9/13/2005 
9/13/2005 

43 
43 

1 
0 

98% 
100% 

4.2 4.2 6.7 
5.26 

46.7 
24.7 

SB-78 
SB-76 

21.04 
26.57 

46.7 
24.7 7440-47-3 foral Chroiniuni 	1 mg/kg 

7440-66-6 I mclka 3/8/2004 9/13/2005 43 0 100% 34.5 3320 S-26D 95.526 3320 
Notes: 

* Washington Department of Ecology. 1994. Natural Background Soil Metals Concentrations in Washington State. Toxics Cleanup Program, publication 
#94-115. October 1994. 
COI - constituent of interest 
Min - minimum 
Max - maximum 
Conc. - concentration 
mg/kg - milligrams per kilogram 
Highlights indicate that the maximum COI concentration exceeds background levels 
Soil data based on samples less than 3 feet deep 
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Yes Yes 

Invertebrates Birds Mammals 

MDC 9OUCL MDC 9OUCL MDC 9OUCL MDC 
Yes No 

SiCtID 
Y s Yes2  

No 
(CL' No Yes 

Yes Yes Yes Yes 

Plants 
Analyte (CPEC ) 	T/E Species (HQ>1) 	Non -TIE Species (HQ>5) T/E Species (HQ>1) 	Non -TIE Species (HQ>5) 	T/E Species (HQ>1) Non -T/E Species (HQ>5) 

Yes 

T/E Species (HQ>1) Non -TIE Species (HQ>5) 
MDC 9OUCL MDC YOuCL 

No No No No 
MDC YOuCL 

Yes 

MDC 	9OUCL 
Yes 	No 
Yes 	No  
No 	No 

TABLE 2.8-2 Summary of CPECs - Soils 
Terminal 4 Slip 1 Operable Unit 1 - Oregon Screening Levels Ecological Receptors 

Terminal 4 Slip 1 Operable Unit 2 - Oregon Screening Levels Ecological Receptors 

Analyte (CPECs) 1  
Plants Inverteorates Bi.s 	 Mammals 

I /E Species H 	') Non - I /E Sp cies 11,C 	5) IIE Species HQ>11 Non- I IE Spocies (HO 	) I /E Species HQ 	) Non - I IE Species ,h0 -: , 	 I /E Species (H 	') Non - IIE Spccies (HO>5) 
IPI 

Yes 
9OUCL  

No 
MDC 
Yes 

iIuI  
1 

MDC  
Yes 

9OUCL 
No 

MII:I=MM.  ME= 
=211M=E:==== 

90U` L 
No 

MDC 
No 

93UCL 	M DC 
No 	N 

lI1U MDC 9OUCL 
Cadmium 
Couue; Yes ND No IMMillingt==ern Yes ND No No 	N 

Yes Yes No Yes No Po Y s Yes N a No Po Po 
Nickel Yes No No No No No No No 
Selenium WZMIMIIIIIMIIIIMZI:==ZI:=I=E==E==ZI:==ZI:=Wa.I.IIIIEIIIIMEMIIIMMIM=E==E==E= No 
s, 	I, =11:==11:==11:=1=E==11:==11:==11:=IMIMMIMMINIIIMII= 

Yes s 
Arsenic Yes No No No No No No No Yes No No No 	No No No No 

Yes No No No Yes No No No No No No No 	No No No No 
Yes Yes =11:=1=E==11:=MillElM=11:= 

Yes 
Yes 

Yes Yes  
Yes l& 

Yes 
Yes 

Yes 
Yes 

.101.1=11:==11:=MIE11.=11:= 
I IMMIIIMICEMMINCEMMINCEIM Yes Yes 

Terminal 4 Slip 1 Operable Unit 2 Riverbank Area - Oregon Screening Levels Ecological Receptors 

Analyte (CPECs) 1  
Plants Invertebrates Birds Mammals 

T/E Species (HQ>1) 	Non -TIE Species (HQ>5) T/E Species (HQ>1) 	I Non -T/E Species (HQ>5) T/E Species (HQ>1) Non -T/E Species (HQ>5) T/E Species (HQ>1) Non -TIE Species (HQ>5) 
MDC 
Yes 

90[1: L 	MDC 

L 	Yes 
9OUCL MDC 9OUCL 

No 
MDC 9OUCL MDC 9OUCL MDC 9OUCL MDC 9OUCL MDC 9OUCL 

No Yes No No Yes Yes No No Yes 2  No No No 
Yes Nc 	No N'c Yes No No Yes N c No Nc Yes 2  
Y s Yes Yes No No Yes Yes Yes 2  

SH .'er Yes No 	No Na No No No N 
Arsenk: Yes No No No No N No No Yes No No No Yes 2  No Yes2  No 

Yes No No No Yes No No No No No No No No No No 
Yes Yes l•qc No No No No 

Yes Yes 
11c, 

Yes Yes Yes Yes Yes 2  No No No 
Miurv, No 15c, No Yes 2  No No No 

, Yes Yes Yes Yes , Y s Y No 
Notes: 
CPECs - contaminants of potential ecological concern 
COls - constituents of interest 
SLV - screening level value 
DEQ - Oregon Department of Environmental Quality 
MDC - maximum detected concentration 
9OUCL - 90% upper confidence limit 
1 - CPECs are COls whose MDCs exceed a DEQ Level II SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, December 2001) 
2 - These are CPECs based on potential risk from multiple COls simultaneously 

= indicates that there is no SLV for the receptor 
9OUCLs were calculated using one half the detection limit for nondetects 
Highlights indicate that the 9OUCL is greater than SLV 
Bold Italics indicate that 9OUCL is greater than SLV for non-T/E species (I-IQ>5) 

C: \ ProjectFiles \Jobs \ 0219-010-900-USCST4_0U1 Risk Assessment\ Final_RiA\ Tables \ EcoRiA\ Tables_2.8_screen 	 Page 1 of 1 

KMB00008453 



TABLE 2.8-3 Summary of CPECs - Groundwater 
Terminal 4 Sliø 1 0 erable Unit 1 - Orecion Screenin Levels A uatic Rece tors 

A nalyte (CPECs ) 1 
T/E Species (HQ>1) 	Non-T/E Species (HQ>5) 

MDC 90UCL 	MDC 90LICL 
Ben7o(a)anthracene Yes No Yes2  No 

Yes Yes2  No 
Carbon Disulfide Yes No 
Total Chromium, total Yes 
Heptachlor Yes2  
Heptachlor epoxide Y s2  
Lead, total Y s2  

Terminal 4 SliD 1 0 erable Unit 2 - Orecion Screenin Levels A uatic Rece tors 
Anaiyte (CPECs ) 1  

T/E Species (HQ>1) 	Non-TIE Sp 	es (HQ>5) 
MDC 2OUCL 	MDC 9OUCL 
Yes No No 
Yes Yes No 

Carbon Disulfide Yes 
Copper, total Yes No No No 
DDD Yes No 
DOT Yes 
Lead, total Yes 
Total Chromium, total Yes No No N 
Notes: 
CPECs - contaminants of potential ecological concern 
COls - constituents of interest 
SLV - screening level value 
DEQ - Oregon Department of Environmental Quality 
MDC - maximum detected concentration 
90UCL - 90% upper confidence limit 
1 - CPECs are COls whose MDCs exceed a DEQ Level ll SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, March 2001) 
2 - These are CPECs based on potential risk from multiple COls simultaneously 
* - no 9OUCL calculated due to too few samples 
9OUCL5 were calculated using one half the detection limit for nondetects 
Groundwater data based on results from downgradient monitoring wells only 
Highlights indicate that the 9OUCL is greater than the SLV 
Bold Italics indicate that 9OUCL is greater than the SLV for T/E species (HQ>1) 
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TABLE 2.8-4 Hot Spot Evaluation Summary 

Terminal 4 Slip 1 Operable Unit 1 - Oregon Screening Levels Ecological Receptors 

Analyte (CPEC) 1  Receptor 
Hot Spot Level 

(mg/kg) 2  
Number of Samples Exceed Exceedance Locations 

Total Chromium Plants 50 1 S-7 
Total Chromium Invertebrates 20 8 S-7, SB-21, SB-22, SB-23, SB-24, SB-31, SB-33, SB-89 
Dibenzofuran Mammals 0.1 3 S-5, S-6, SB-22 

Terminal 4 Slip 1 Operable Unit 2 - Oregon Screening Levels (Ecological Receptors 

Analyte (CPEC)1 Receptor 
Hot Spot Level 

(mg/kg)2 
Number of Samples Exceed Exceedance Locations 

Lead Birds 800 2 S-26D, SB-77 
Dibenzofuran Mammals 0.1 11 S-14, S-14B, SB-67, SB-70, SB-71, SB-72, SB-73, SB-74, SB-76, SB-77, SB-78 
Total Chromium invertebrates 20 4 S-26D, S-29, SB-72, SB-76 
Zinc Plants 2500 1 S-26D 
Zinc 	  Birds 	  3000 	1 S-26D 

Terminal 4 Slip 1 Operable Unit 2 Riverbank Area - Oregon Screening Levels Ecological Receptors 

Analyte (CPEC5) 1  Receptor 
Hot Spot Level 

(mg/kg) 2  
Number of Samples Exceed Exceedance Locations 

Zinc Plants 2500 1 S-26D 
Zinc Birds 3000 1 S-26D 
Total Chromium invertebrates 20 2 S-26D, S-29 
Lead Birds 800 1 S-26D 

Notes: 
CPECs - contaminants of potential ecological concern 
COls - constituents of interest 
SLV - screening level value 
DEQ - Oregon Department of Environmental Quality 
1 - CPECs are COls whose MDCs exceed a DEQ Level II SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, December 2001) 
2 - Hot spot levels for non-T/E receptors are based on 50 times the DEQ Level II SLV. 
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TABLE 2.9-1 Comparison of Groundwater Mixing Estimates 
Terminal 4 Slip 1 OU1 - Ecolociical Rece tors 

Analyte (CPEC5) 1 

Oregon 
Screening 

Levels' 
CPEC 
Conc.

, 
(mg/L) 

Estimated Concentration in 
Groundwater based on 

Surface Water Flow Rate (cfs) 
Aquatic 

Receptors CASNo Analyte Analyte Group Fraction Units 0.01 0.1 1 

56-55-3 Benzo[a]anthracene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 2.70E-05 2.14E - 05 8.26E-08 8.26E-09 8.26E-10 
50-32-8 Benzo(a)pyrene SVOC, Polycyclic Aromatic Hydrocarbons mg/L 1 A0E-05 1.02E-07 1.02E-08 1.02E-09 
75-15-0 Carbon disulfide VOC mg/L 9.20E-04 4.28E - 04 1.65E-06 1.65E-07 1.65E-08 
76-44-8 Heptachlor Organochlorine Pesticides mg/L 3.80E-06 2.80E-06 1.08E-08 1.08E-09 1.08E-10 
1024-57-3 Heptachlor epoxide Organochlorine Pesticides mg/L 3.80E-06 3.20E-06 1.23E-08 1.23E-09 1.23E-10 
7439-92-1 Lead Metals/Inorganics Total mg/L 2.50E-03 1.00E-03 3.86E-06 3.86E-07 3.86E-08 
7440-47-3  Total Chromium Metals/Inorganics Total mq/L 1.10E-02 5.63E-05  5.63E-06 5.63E-07 

Terminal 4 Slip 1 0U2 - Ecological Receptors 

Analyte (CPEC5) 1 

Oregon 
Screening 

Levels2  
CPEC 
Conc. 

(mg/L)
, 
 

Estimated Concentration in 
Groundwater based on 

Surface Water Flow Rate (cfs) 
Aqua ic 

Receptors CASNo Analyte Analyte Group Fraction Units 0.01 0.1 1 

11097-69-1 Arcclor 1254 PCBs Aroclors 38E-07 4.38E-08 4.38E-09 
56-55-3 Benzo[a]anthracene SVOC, Polycyclic Aromatic Hydrocarbons 1.88E - 05 7 26E-08 7.26E-09 7.26E-10 
50-32-8 Benzo(a)pyrene SVOC, Polycyclic Aromatic Hydrocarbons 8 47E-08 8.47E-0 8.47E-10 
75-15-0 Carbon disulfide VOC ,'.4.88E-04 1.88E-06 1.88E-07 1.88E-08 
7440-50-8 .) ;, (-:.r and compounds Metais/inorganics Total mg/L 9.00E-03 4 07E-03 1 57E-05 1.57E-06 1 57E-07 
72-54-8 DDD Organochlorine Pesticides mg/L 1.00E-06 1.00E-08 1.00E-09 1.00E-10 
50-29-3 DDT Organochlorine Pesticides mg/L 1.00E-06 1 16E-08 1.16E-09 1.16E-10 

Heptachlor Organochlorine Pesticides mg/L 3.80E-06 2.11E-08 2.11E-09 2.11E-10 
7439-92 - 1 Lead Metals/Inorganics Total mg/L 2.50E-03 1 31E - 03 05E-06 5.05E-07 5.05E-08 
7440-47-3 Total Chromium Metais/inorganics Total mg/L 1.10E-02 4.14E-03 1.60E-05 1.60E-06 1.60E-07 
Notes: 
CPECs - contaminants of potential ecological concern 
SLV - screening level value 
DEQ - Oregon Department of Environmental Quality 
COI - constituent of interest 

9OUCL - 90 /0 upper confidence limit 
mg/L - milligram per liter 
MDC - maximum detected concentration 

1 - CPECs are COls whose MDCs exceed a DEQ Level ll SLV (Table 1, Guidance for Ecological Risk Assessment, DEQ, March 2001) or are CPECs due to risk from multiple 
COls; see Appendix B-2 

2 - All Level II SLV criteria from Oregon DEQ, Table 1, Guidance for Ecological Risk Assessment, December 2001. 
3 - CPEC concentration is 9OUCL, or MDC (if 9OUCL could not be calculated) ; see Appendix B-2 

Bolded and highlighted concentrations are greater than the corresponding Aquatic Receptor SLV. 
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CASNo 

7429-90-5 
7440-38-2 
7440-41-7 
7440-43-9 
7440-47-3 
7440-50-8 
7439-89-6 
7439-92-1 
7439-96-5 
7487-94-7 
7440-02-0 
7440-66-6 

Analyte 

Aluminum 
Arsenic 
Beryllium and compounds 
Cadmium and compounds 
Total Chromium 
Copper and compounds 
Iron 
Lead 
Manganese and compounds 
Mercury and compounds 
Nickel 
Zinc 

Clark County, WA 
52,276 

5.81 
2.07 
0.93 

26.57 
34.43 
58,665 
16.83 
1,511 
0.04 

21.04 
95.52 

TABLE 3.10-1 Background So I Concentrations and 
Surrogates for PRG Values 
Background Soil Concentrations 

Source:  
Concentrations from Clark County, Washington. Natural Background Soil Metals Concentrations in Washington State, 
October 1994 Publication No. 94-115 

Surrociates used for PRG 
CASNo COI Comments 

91-57-6 2-Methylnaphthalene Calculated with IRIS Toxicity Values 
90-12-0 1-Methylnaphthalene 2-Methylnaphthalene 
832-69-9 1 -Methylphenanthrene Pyrene 
87-61-6 1 ,2,3-Trichlorobenzene isomer 1,2,4-Trichlorobenzene 
2245-38-7 2,3,5-Trimethylnaphthalene 2-Methylnaphthalene „ 	, 
581-42-0 2,6-Dirnethylnaphthalene 2-Methylnaphthalene 
35421-08-0 4-Chloro-3-methylphenol 4-Methylphenol 
208-96-8 Acenaphthylene Acenaphthene 
192-97-2 Benzo(e)pyrene Pyrene 
191-24-2 Benzo(gh )perylene Pyrene 
99-87-6 p-Cymene Cumene 
7421-93-4 Endrin Aldehyde Endrin 
53494-70-5 Endrin Ketone Endrin 
85-01-8 Phenanthrene Pyrene 
198-55-0 Perylene Pyrene 
95-47-6 o-Xyiene total Xylenes 
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TABLE 3.10-2 Summary of COPCs - Human Health Screening 
Terminal 4 Slip 1, OU1 

Analyte (COPC )1  
Solis Groundwater Multiple Media' 

MDC 9OUCL MDC 9OUCL MDC 

Aroclor 1254 Yes 2  No 

Arsenic, dissolved Yes ) 

Arsenic. total (3) (3)  Yes Yes 

Benzo[a]anthracene Yes No Yes Yes 

Benzo[alpyrene Yes Yes Yes 

Benzo[b]fluoranthene Yes No Yes Yes 

Benzo[k]fluoranthene No No Yes Yes 

Chrysene No No Yes Yes 

DDE No No Yes Yes 

Dibenz[ah]anthracene Yes No No No Yes 

Heptachlor No No Yes Yes 

Indeno[1,2,3-cd]pyrene Yes No No No Yes 

Tetrachloroethylene (PCE) No No Yes Yes 
Vinyl chloride No No Yes Yes 

Terminal 4 Slip 1 0U2 

Analyte (COPC5) 1  

Aldnn 

Soils 	 Groundwater 	Multiple Media 

MDC 

No 

9OUCL 	MDC 	9OUCL MDC 

Ye 

A senic dissolved Yes 

Arsenic, tot I 

Benzoaanthracene 

B nzo a pyrene 

Benzo b luoranthene 

Yes  2 

Yes 

Yes 

Y 

(3) 	 Yes Ye 

Yes  

Yes  

Yes  

Yes 

Yes 

Benzo k fluoranthene 

Chrys ne 

No 

No 

Yes Yes  

Yes  No 	 Yes 

DDD No No 	Yes 

MiniffiEMMEM 
No 

Yes  

Yes  

Yes  

DDT N 

Dibenz ah anthracene Yes 

Dieldnn N Yes  

Indeno 1 2 3 	d p rene Yes No 	Yes 	 Yes  
Lead, total r ) 	(4) 	 ) 

Notes: 
COPCs - contaminants of potential concern 
COls - constituents of interest 
MDC - maximum detected concentration 
90UCL - 90% upper confidence limit; calculated using one half the detection limit for nondetects 
total - for metals; indicates non-filtered groundwater samples or soil samples 
dissolved - for metals; indicates filtered groundwater samples 

1 - COPCs are COls whose MDCs exceed applicable human health screening criteria with a risk ratio greater than 1. 
For soils, screening criteria are Direct Contact Industrial Soil PRGs (see Appendix C-1). 
For groundwater, screening criteria are Criteria for Human Health For Consumption of Organism Only (see Appendix C-3), based on 
results from downgradient monitoring wells only 
2 - These are COPCs based on potential risk from multiple COls simultaneously within one media 
3 - MDC and 9OUCL exceeded screening criteria, but 9OUCL was less than naturally occurring background levels 
Background soil concentrations from Clark County, Washington (see Table 3.10-1) 
4 - These are potential COPCs based on lack of screening criteria - see also Tables 3.10-3 and 3.10-4 
5 - These are COPCs based on the cumulative media risk ratio (i.e., sum of individual soil and groundwater risk ratios); "Yes" 
indicates that the cumulative media risk ratio was greater than 1. 
6 - 9OUCL was not calculated due to too few observations for data distribution testing or the 9OUCL exceeded the MDC 
-- Dissolved (filtered) samples are applicable to groundwater samples only. 

Highlights indicate that the 9OUCL is greater than screening criteria 
Bold-italic indicate a "Yes" 
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TABLE 3.10-3 Hot Spot Evaluation Summary - Human Health 
Terminal 4 Slip 1, OU1 

Hot Spot Number of 
Analyte (COPC5) 1  Level Samples Exceedance Locations 

(mg/kg) 2  Exceed 

Benzo[a]pyrene 2.1 S-13, S-12, S-7, SB-22 

Terminal 4 Sli 
	

OU2 

Analyte (COPCs)1  
Hot Spot 

Level 
(mg/kg) 2  

Number of 
Samples 
Exceed 

Exceedance Locations 

Benzo[a]pyrene 2.1 1 S-14, S-27A, S-28A, S-29, S-30A 

Dibenz[ah]anthracene 2.1 1 S-14 

Notes: 
COPCs - contaminants of potential concern 
COls - constituents of interest 
1 - COPCs are COls whose MDCs exceed applicable human health screening criteria with a risk ratio greater than 1. 
2 - Hot spot levels are based on 10 times the applicable Direct Contact Industrial Soil PRG. 
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319-86-8 
	

deita-BHC 
1024-57-3 
	

Heptachlor epoxide 
72-43-5 
	

Methoxychlor 

CASNo 	 I 	 Analyte 

Metals 
7440-41-7 Beryllium and compounds 
7440-43-9 Cadmium and compounds 
7440-50-8 Copper and compounds 
7439-92-1 Lead 
7440-22-4 Silver and compounds 
7440-28-0 Thallium 
7440-47-3 Total Chromium 
Volatile Organics 
95-63-6 1,2,4-Trimethylbenzene 
156-59-2 1,2-Dichloroethylene 
75-15-0 Carbon disulfide 
104-51-8 n-Butylbenzene 
Semivolatile Organics 
90-12-0 1-Methylnaphthalene 
91-57-6 2-Methyinaphthalene 
35421-08-0 4-Chloro-3-methylphenol 
106-47-8 4-Chloroaniline 
106-44-5 4-Methylphenol 
208-96-8 Acenaphthylene 
191-24-2 Benzo[g,h,i]perylene 
91-20-3 Naphthalene 
85-01-8 Phenanthrene 
Petroleum Hydrocarbon Fractions 
DRO 
GRO 
RRO 
Pesticides 

Diesel Range 
Gasoline Range 
Residual Range 

TABLE 3.10-4 OU1 Potential COPCs in 
Groundwater due to lack of Screening Criteria 
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CASNo 	I 	 Analyte 
Metals 
7440-41-7 Bery Hum and compounds 
7440-43-9 Cadmium and compounds 
7440-50-8 Copper and compounds 
7439-92-1 Lead 
7440-22-4 Silver and compounds 
7440-28-0 Thallium 
7440-47-3 Total Chromium 
Volatile Organics 
7 -34-3 1,1-Dichloroethane 
95-63-6 ,2,4-Trirn- 	!benzene 
156-59-2 1,2-Dich.oroe hylene 
75-15-0 Carbon disulfide 
95-47-6 o-Xylene 
1330-20-7 Xylene mixed 
Semivolatile Organics 
90-12-0 1-Methylnaphthalene 
91-57-6 2-Methylnaphthalene 
208-96-8 Acenaphthylene 
191-24-2 Benzo[g,h,i]perylene 
91-20-3 Naphthalene 
85-01-8 Phenanthrene 
Petroleum Hydrocarbon Fractions 
DRO 
GRO 

Diesel Range 
Gasoline Range 

RRO Residual Range 

  

TABLE 3.10-5 0U2 Potential COPCs in 
Groundwater due to lack of Screening Criteria 
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TABLE 3.11-1 Risk Evaluation using 9OUCL and RME Exposure Factors 
OUI : Soils from less than or equal to 15 feet 

Constituents of Potential Concern 
(COPCs) 

Mean 
Conc. 

(mg/kg) 

9OUCL Occupational Worker Excavation/Construction Worker 
Value 

(mg/kg) 
Data 

Distribution 
Ingestion 

Dermal 
Contact 

Inhalation of 
Particulates 

Total Ingestion 
Dermal 
Contact 

Inhalation of 
Particulates 

Total 
CASNo 	I 	Analyte 

Semivolatile Organics (PAtis) 
56-55-3 Benzo[a]anthracene 0.35 0.70 lognormal" 1.6E-07 1.4E-07 2.2E-12 3.0E-07 8.5E-10 3.3E-10 3.6E-15 1.2E-09 
50-32-8 BenzoiaThyrene 0.50 1.00 lognormal" 2.3E-06 2.0E-06 3.2E-11 4.3E-06 1.2E-08 4.7E-09 5.1E-14 1.7E-08 
205-99-2 Benzo[blffuoranthene 0.57 1.14 unknown 2.6E-07 2.2E-07 3.7E-12 4.9E-07 1.4E-09 5.4E-10 5.8E-15 1.9E-09 
53-70-3 Dibenz[ah]anthracene 0.10 0.20 lognormal' 4.6E-07 4.0E-07 6.5E-12 8.6E-07 2.4E-09 9.5E-10 1.0E-14 3.4E-09 
193-39-5 Indeno[1,2,3-cd]pyrene 0.40 0.86 lognormal" 2.0E-07 1.7E-07 2.8E-12 3.7E-07 1.0E-09 4.1E-10 4.4E-15 1.4E-09 

6.3E-06 
	

2.5E-08 
Notes:  
RME - Reasonable Maximum Exposure 
Values in the table are excess individual lifetime risk of developing cancer. The cumulative risk is the sum of exposure route-specific risks. A cancer risk of 1 x 10-6 indicates that an additional 1 in 
1,000,000 individuals would be expected to get cancer above the normal expected cancer rate. 
Each data set was tested for distribution (normal, gamma, and lognormal); 9OUCL was calculated per EPA 2002. Non parametric methods for calculating the 9OUCL were used when the distribution 
was unknown or when the lognormal distribution (*) was highly skewed (>2.5) 
Equation for incidental ingestion is derived from Equation A.9 in the Oregon DEQ (2000) 
Equation for direct contact is derived from Equations A.30 and A.32 in the Oregon DEQ (2000) 
Equation for inhalation of soil particulates is Equations A.50. A.52, and A.53 in the Oregon DEQ (2000) and Particulate Emission Factor parameters for Portland, Oregon from Table 2 of Appendix D in 
EPA (1996). Source size was assumed to be 30 acres with 50% vegetative/hard cover. 
EPA.1996. Soil Screening Guidance: User's Guide. Office of Solid Waste and Emergency Response, Washington, D.C. 9355.4-23. Second edition, July 1996. 
Oregon DEQ. 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments, Final December 1998, Updated May 2000. 
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TABLE 3.11-2 Risk Evaluation using 9OUCL and RME Exposure Factors 
0U2: Soils from less than or equal to 15 feet 

Constituents of Potential Concern 
(COPCs) 

Mean 
Conc. 

(mg/kg) 

9OUCL Occupational Worker Excavation/Construction Worker 
Value 

(mg/kg) 
Data 

Distribution 
Ingestion 

Dermal 
Contact 

Inhalation of 
Particulates 

Total Ingestion 
Dermal 
Contact 

Inhalation of 
Particulates 

Total 
CASNo 	I 	Analyte 

Semivolatile Organics (PAtis) 
56-55-3 Benzo[a]anthracene 0.73 1.55 lognormal" 3.6E-07 3.1E-07 5.0E-12 6.6E-07 1.9E-09 7.3E-10 8.0E-15 2.6E-09 
50-32-8 Benzoialpyrene 0.95 2.1 lognormal" 4.9E-06 4.2E-06 6.8E-11 9.1E-06 2.6E-08 1.0E-08 1.1E-13 3.6E•08 
205-99-2 Benzo[blffuoranthene 0.97 2.21 lognormal* 5.1E-07 4.3E-07 7.1E-12 9.4E-07 2.7E-09 1.0E-09 1.1E-14 3.7E-09 
53-70-3 Dibenz[ah]anthracene 0.20 0.42 lognormal' 9.6E-07 8.3E-07 1.3E-11 1.8E-06 5.1E-09 2.0E-09 2.1E-14 7.1E-09 
193-39-5 lndeno[1,2,3-cd]pyrene 0.69 1.70 lognormal" 3.9E-07 3.3E-07 5.5E-12 7.3E-07 2.1E-09 8.0E-10 8.7E-15 2.9E-09 

1.3E-05 
	

5.2E-08 
Notes: 
RME - Reasonable Maximum Exposure 
Values in the table are excess individual lifetime risk of developing cancer. The cumulative risk is the sum of exposure route-specific risks. A cancer risk of 1 x 10-6 indicates that an additional 1 in 
1,000,000 individuals would be expected to get cancer above the normal expected cancer rate. 

Each data set was tested for distribution (normal, gamma, and lognormal); 9OUCL was calculated per EPA 2002. Non parametric methods for calculating the 9OUCL were used when the distribution 
was unknown or when the lognormal distribution (*) was highly skewed (>2.5) 
Equation for incidental ingestion is derived from Equation A.9 in the Oregon DEQ (2000) 
Equation for direct contact is derived from Equations A.30 and A.32 in the Oregon DEQ (2000) 

Equation for inhalation of soil particulates is Equations A.50, A.52, and A.53 in the Oregon DEQ (2000) and Particulate Emission Factor parameters for Portland, Oregon from Table 2 of Appendix D 
in EPA (1996). Source size was assumed to be 30 acres with 50% vegetative/hard cover. 
EPA.1996. Soil Screening Guidance: User's Guide. Office of Solid Waste and Emergency Response, Washington, D.C. 9355.4-23. Second edition, July 1996. 
Oregon DEQ. 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments, Final December 1998, Updated May 2000. 
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TABLE 3.11-3 Comparison of Groundwater Mixing Estimates 
Terminal 4 Slip 1 OU1 - Human Health 

Constituents of Potential Concern 
(COPCs) 

Human Health 
Screening for 

Fish 
Consumption 

Only 

COPC 
Conc. Surface Water Flow Rate (cfs 

Value 
(ug/L) CASNo 	I 	 Analyte 0.01 I 	0.1 

Metals 
7440-38-2  
7440-38-2 

Arsenic (total) 
Arsenic (dissolved) 

1.4E-01 
1.4E-01 

1 4E-02 1 4E-03 1 4E-04 
1.4E-02 1 4E-03 1 4E-04 

Volatile Organics 
127-18-4 Tetrachloroethylene (PCE) 3.3E+00 

1.9E+00 
1.8E-02 1.8E-03 1 8F-04 

75-01-4 
Semivolatile 

finy ch1oride 
Onjamcs (PAH5) 

2.4E+00 7.4E-03 7.4E-04 7.4E-05 

56-55-3 enzo[alanthracene 1.8E-02 1.0E-04 1.0E-05 1 0E-06 
50-32-8 Benzo[a]pyrene 1.8E-02 1.0E-04 1.0E-05 1 0E-06 
205-99-2 Benzo[b]fluoranthene 1.8E-02 1.4E-04 1.4E-05 1 4E-06 
207-08-9 Benzo[k]fluoranthene 1.8E-02 1.2E-04 1.2E-05 1.2E-06 
218-01-9 Chrysene 1.8E-02 9.1E-05 9.1E-06 9.1E-07 
Pesticides 
72-55-9  
76-44-8 

DDE 
Heptachlor 

2.2E-04 
7.9E-05 

1.7E-05  
1.1E-05 

1 7E-06 
1.1E-06 

1.7E-07 
1.1E-07 

Notes: 
Fish Consumption Only from EPA 2004, National Recommended Water Quality Criteria for Human Health For 
Consumption of Organism Only 

Bolded and highlighted concentrations are greater than the corresponding Human Health Screening Criteria 

The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL. See Appendix C- 
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7440-38-2 Arsen'- issolyed) 
Se volatjtaOrganics (PAHs) 
56-55-3 	Benzoialanthracene  
50-32-8 	Benzo[a]pyrene  
205-99-2 	Benzolblfluoranthene 

Surface Water Flow Rate cf 

0.01 	0.1 

3 2E-02 3 2E-03 
3.0E-02 3 0E-03 

7 3E-05 7 3E-06 
8.5E-05 8.5E-06 

-E-05 8.6E-06 
E 05 8 1P-06 

9.5E•05 9.5E-06 
4E-05 

E-Oo 
4.4E-06 
8 5E-06 

Constituents of Potential Concern 
(COPCs) 

Human Health 
Screening for 

Fish 
Consumption 

Only 

COPC Conc. 

Value (ug/L) 
CASNo Analyte 

309-00 2 	Aldrin 4 6E-06 	61=- 1' 	4 6E-08 
1.0E-06 
1.2E-06 
1.7E-06 

Me a s 

	

207-08-9 	BenzoNfluoranthene  

	

218-01-9 	Chrisene  

	

53-70-3 	Dibenz[ahjanthracene 

	

193-39-5 	lndeno 1,2,3-cd rene 	1.8E-02 
Pesticides 

1.8E-02 
1.8E-02 12 

7 3E-07 
8 5E-07 
8 6E-07 
8 1E-07 
9 RE-07 
4 4E-07 
8 5E-07 

7440-38-2 Arsenic (total 1.4E-01 
1.4E-01 

3 2E-04 
3 0E-04 

TABLE 3.11-4 Comparison of Groundwater Mixing Estimates 
0U2 Downgradient Wells only - Human Health 

Notes: 
Fish Consumption Only from EPA 2004, National Recommended Water Quality Criteria for Human Health For 
Consumption of Organism Only 
The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL. See Appendix C-2 

Bolded and highlighted concentrations are greater than the corresponding Human Health Screening Criteria 
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Figures 

Terminal 4 Slip 1 Upland Facility 
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• Berth 405 

Slip 1 
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Former Cargill Grain, Inc. Leasehold 
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International Raw Materials, Ltd. 

Wheeler Bay 

Slip 3 
PRJ: 0219-010-900 
REV: 0 

Terminal 4 Slip 3 Upland Facility 
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PORT OF PORTLAND, OREGON 

Figure 1.2-2 

AERIAL PHOTOGRAPH (MAY 8, 2002) 
AND SITE FEATURES 

Legend 
Operable Unit Boundaries 

Operable Unit 1 

Operable Unit 2 

Base map prepared from material 
provided by Ash Creek Associates (2006). 
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Notes: 
1. Refer to legend on next page. 
2. Habitat information based on 2002 local wildlife habitat classes" 
from Port of Portland Natural Resource Inventory (NRI) program, 
obtained December 13, 2005. 
3. Base map prepared from spatial data provided by 
Ash Creek Associates. 
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FIGURE 2.2-1 LEGEND 
Aerial Photograph (May 8, 2002) a d 2002 Land Cover 
Operable Unit Boundaries 

T4 Slip 1 Operable Unit 1 

T4 Slip 1 Operable Unit 2 

Local Wildlife Habitat Classes 

M Blackberry Scrub-Shrub 
M Developed - Cultivated 
I i  Developed - Impervious 
0 Developed - Pervious 

Emergent Wetland 
LEl Hardwood 
ri Hardwood (Planted 
Li Herbaceous Upland 

0 Pervious Wasteland/Barren/Weedy Fill 
0 Railroad - Crushed Rock 
0 Railroad - Gravel 

L...1 Railroad - Paved 
1 River Beach (Modified/Protected 

River Beach (Natural) 
El Road - Paved 
ri Scrub-Shrub (Planted 

In Mixed Conifer-Hardwood (Planted) 0 Water Related Structure 
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Potential 
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PRIMARY SOURCE 
PRIMARY RELEASE 	SECONDARY 

MECHANISM 
	

SOURCE 

SECONDARY 
RELEASE 

MECHANISM 

TERTIARY 	TERTIARY RELEASE 	EXPOSURE 
SOURCE 	 MECHANISM 	 MECHANISM 

 

EXPOSURE ROUTE 

        

Dust generalization and 
volatilization 

Particulate and volatile 
emissions X 	X On-site surface soil Mhahtion 

Release or chemicals to 

On-site operations' Incidental ingestion 

On-site surface sole Impervious surfaces Stormwater System Stormorater. bank erosion 

Inhalation °  

Ite subsurface soil I 	
1 On-site subsurface 	 - 

sole 	
Incidental ingestion 

Derma! contact 

Inhalation °  
Groundwater 

Incidental ingestion 

Leaching and infiltration Groundwater 

arge to surface water 

Dermal cont 
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Potential off-Sho Sources 
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flow onto she, upgradient 

groundwater) 

Dermal contact 

Food web 
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Incidental ingestion 

Dermal contact Willamette River 

sediments 

Notes 
1. "0n-site" is defined as the upland portion of Port of Portland Terminal 4 Slip 1 OFOP T4S1) facility. 
2. Surface soil is defined as ()to 3 feet below ground surface (1195). Surface soil also includes riverbank areas with potentially erodable surfaces. 
3 Subsurface iv ddined as 310 15 feet bgs 
4 In regard to potential inhalation of chemicals volatilizing to surface air from vte medo of depth, occupational workers might be exposed to both indoor and outdoor ar, while excavation and construction workers would be exposed to outdoor air only 

5 Once depth to groundwater is detennined pathway designations may change 

6 Exposure to Willamette River sediment will be addressed through the 34 removal action project and the Portland Harbor Supertnnd project 

Legend 

V = Potentially complete pathway 

0 = Potentially complete pathway, minor or insignificant 
X = Incomplete pathway 

0a  = Potentially complete pathway; formal evaluation performed in Portland Harbor RI/FS. Pathway screened for groundwater to surface water transport under Joint Source Control Strategy guidance 

Food web 

Root contact 

TERMiNAL 4 SLIP 1 UPLAND FACILITY 
PORT OF PORTLAND. OREGON  

Figure 2.5-1 

Preliminary Conceptual Site Model of 
Human and Ecological Exposure Pathways 
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Appendix A-1 

Ecological Scoping Checklist (Attachment 1) 

Terminal 4 Slip 1 Upland Facility 
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Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

I ACHNIEN r A4 
Ecological Scoping Checklist for the Terminal 4 Slip 1 Upland Facility 

Site Name Terminal 4 Slip 1 Upland Facility 
Date of Site Visit November 1, 2005 

Site Location 

Terminal 4 is located at 11040 North Lombard, Portland, Oregon, 
97203, on the east bank of the Willamette River, downstream of the 
St. Johns Bridge, Portland, OR. The Slip 1 Upland Facility is 
comprised of OU1 and 0U2.  

Site Visit Conducted by 

Part 1 

Mark Lewis, NewFields Boulder 

CONTAMINANTS OF INTEREST 
Types, Classes, Or Specific Hazardous Substances t. 

Known Or Suspected Onsite 

Adjacent to or 
in locality of 
the facility t 

Total petroleum hydrocarbons as gasoline, diesel, and oil (TPH) 
Volatile organic compounds (VOCs 
Semivolatile organic compounds (SVOCs 
Polynuclear aromatic hydrocarbons (PAHs 
Polychorinated biphenyls (PCBs 
Pesticides 
Metals mercury, cadmium, chromium, lead, zinc 

As defined by OAR 340-122-115(30) 	t  As defined by OAR 340-122-115(34) 

Part 2 

Finding OBSERVED IMPACTS ASSOCIATED WITH THE SITE 

Onsite vegetation (None, Limited, Extensive) Limited 
Vegetation in the locality of the site (None, Limited, Extensive) Limited 
Onsite wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, 
other (None, Limited, Extensive) 

None 

Wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, other 
in the locality of the site (None, Limited, Extensive) 

None 

Other readily observable impacts None, Discuss below None 
Discussion: Over 90% of land cover at OU1 and 0U2 is comprised of developed 
areas, railroads, and roads. Land cover is characterized by paved surfaces, gravel, 
or compacted soil and sparse ruderal vegetation. These areas do not provide 
suitable habitat for ecological receptors. There are narrow riverbank areas of beach 
(approximately 3% of the land cover) or vegetated areas (approximately 3.5% of 
the land cover) with trees, shrubs, grasses, and forbs that provide limited habitat.  
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Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

Al I ACHNIENT 
Ecological Scoping Checklist (cont'd) 

Part 3 

SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT 	 I Finding 

Terrestrial - Wooded 
Percentage of site that is wooded 

	
1.5% 

Dominant vegetation type Evergreen, Deciduous, Mixed) 

Prominent tree size at breast height, i.e., four feet (<6", 6" to 12", >12") 
	

6" to 12" 
Evidence / observation of wildlife Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other 

Terrestrial - Scrub/Shrub/Grasses 
Percentage of site that is scrub/shrub. *NOTE: this habitat is mainly found in riverbank 

	
4% 

areas 
Dominant vegetation type Scrub, Shrub, Grasses, Other 

	
Sc&G 

Prominent height of vegetation 	, 2' to 5', 
2'-5' on 

riverbank 

Density of vegetation Dense, Patchy, Sparse 

Evidence / observation of wildlife Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other 

S or absent 
on upland; 

D on 
riverbank 

Terrestrial - Ruderal 
Percentage of site that is ruderal *NOTE: this percentage includes 87.7% 

	
94.5% 

developed/paved, 4.8% unpaved/ruderal, and 2% modified (i.e., riprapped) riverbank 

Dominant vegetation type Landscaped, Agriculture, Bare ground) 

compacted 
soil, 

barren, 
weedy fill, 

riprap) 
Prominent height of vegetation (0', >0' to < 	2' to 5', 	) 

	
>0' to 2' 

Density of vegetation Dense, Patchy, Sparse 
S on 

upland 
Evidence / observation of wildlife Macroinvertebrates, Reptiles, Amphibians, Birds, 	 None 
Mammals, Other 	 observed 
A uatic - Non - lowin entic 
Percentage of site that is covered by lakes or ponds 0% 
Type of water bodies Lakes, Ponds, Vernal pools, Impoundments, Lagoon, Reservoir, 
Canal 

N/A 

Size acres) average depth (feet), trophic status of water bodies N/A 
Source water River, Stream, Groundwater, Industrial discharge, Surface water runof N/A 
Water discharge point (None, River, Stream, Groundwater, Wetlands impoundment) N/A 
Nature of bottom Muddy, Rocky, Sand, Concrete, Other N/A 
Vegetation present (Submerged, Emergent, Floating) N/A 
Obvious wetlands present Yes / No N/A 

KMB00008479 



Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

• Evickawe obsci-vation of wildlife 1 cwinvcitebiatcs, k 	1  .es, Airipliibians, Birds, 
Mammals, Other 

Aquatic - Flowing (lotic) 

N/A 

Percentage of site that is covered by rivers, streams (brooks, creeks), intermittent streams, dry 
wash, arroyo, ditches, or channel waterway. *NOTE: No permanent waterbody other than 

	
0% 

portion of Willamette River adjacent to upland. 
Type of water bodies (Rivers, Streams, Intermittent Streams, Diy wash, Arroyo, Ditches, 	N/A 
Channel waterway 
Size acres) average depth (feet), approximate flow rate cfs) of water bodies 

	
N/A 

Bank environment cover: Vegetated, Bare / slope: Steep, Gradual / height (in feet)) 
	

N/A 
Source water River, Stream, Groundwater, Industrial discharge, Surface water runof 

	
N/A 

Tidal influence (Yes / No 
	

N/A 
Water discharge point (None, River, Stream, Groundwater, Wetlands impoundment 

	
N/A 

Nature of bottom Muddy, Rocky, Sand, Concrete, Other 
	

N/A 
Vegetation present (Submerged, Emergent, Floating) 

	
N/A 

Obvious wetlands present Yes / No 
	

N/A 
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 	 N/A 
Mammals, Other 
	

N/A 
Aquatic - Wetlands 

Obvious or designated wetlands present (Yes / No 
	

Yes 
Wetlands suspected as site is/has (Adjacent to water body, in Floodplain, Standing water, 
Dark wet soils, Mud cracks, Debris line, Water marks) 

Vegetation present (Submerged, Emergent, Scrub/shrub, Wooded) 

Size acres and depth (feet) of suspected wetlands 
	

0.02 ac 
Source water River, Stream, Groundwater, Industrial discharge, Surface water runof 

	
R, Su 

Water discharge point (None, River, Stream, Groundwater, Impoundment 

Tidal influence (Yes / No 
Evidence / observation of wildlife Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other 

* P: Photographic documentation of these features is highly recommended. 

None 
observed 

ECOLOGICALLY IMPORTANT SPECIES HABITATS OBSERVED 
Industrial development along the river significantly limits the habitat potential of this facility. No ecologically 
important habitats are observed at OUI and 0U2, except for one small emergent fringe (0.02 acres) along the 
river. The upland area will continue to be used for industrial purposes. The habitat value of riverbank areas is 
limited by the small size, distance from other vegetated areas, significant barriers (i.e., development, railroads, 
major roads, fences), and lack of any corridor to provide wildlife cover during travel. Thus, the Facility does 
not and will not provide suitable habitat for ecological receptors because of former, current, and likely future 
uses of the property. 
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Appendix A-2 

Evaluation of Receptor-Pathway Interactions (Attachment 2) 

Terminal 4 Slip 1 Upland Facility 
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Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

I ACHNIEN r A-2 
Evaluation of Receptor-Pathway Interactions 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 

Are hazardous substances present or potentially present in surface waters? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via surface water? 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in surface waters. 
• Ability of hazardous substances to migrate to surface waters. 
• Terrestrial organisms may be dermally exposed to water-borne 

contaminants as a result of wading or swimming in contaminated waters. 
Aquatic receptors may be exposed through osmotic exchange, respiration 
or ventilation of surface waters. 
Contaminants may be taken-up by terrestrial plants whose roots are in 
contact with surface waters. 
Terrestrial receptors may ingest water-borne contaminants if contaminated 
surface waters are used as a drinking water source. 

Surfacewater/ 
groundwater 

could be 
transported to 

the 
Willamette 
River, but 
there is no 

on-site 
surfacewater 

Are hazardous substances present or potentially present in groundwater? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via groundwater? 

When answering the above questions, consider the following: 
• Known or suspected presence of hazardous substances in groundwater. 
• Ability of hazardous substances to migrate to groundwater. 
• Potential for hazardous substances to migrate via groundwater and 

discharge into habitats and/or surface waters. 
Contaminants may be taken-up by terrestrial and rooted aquatic plants 
whose roots are in contact with groundwater present within the root zone 
( lm depth). 
Terrestrial wildlife receptors generally will not contact groundwater unless 
it is discharged to the surface. 

46N9 9 
	

"U" = Unknown counts as a "Y") 
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Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

A-2 
Evaluation of Receptor-Pathw o:1- Interactions (cont'd) 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 

Are hazardous substances present or potentially present in sediments? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via contact with sediments? 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in sediment. 
• Ability of hazardous substances to leach or erode from surface soils and 

be carried into sediment via surface runoff. 
Potential for contaminated groundwater to upwell through, and deposit 
contaminants in, sediments. 
If sediments are present in an area that is only periodically inundated 
with water, terrestrial species may be dermally exposed during dry 
periods. Aquatic receptors may be directly exposed to sediments or may 
be exposed through osmotic exchange, respiration or ventilation of 
sediment pore waters. 
Terrestrial plants may be exposed to sediment in an area that is only 
periodically inundated with water. 
If sediments are present in an area that is only periodically inundated 
with water, terrestrial species may have direct access to sediments for 
the purposes of incidental ingestion. Aquatic receptors may regularly or 
incidentally ingest sediment while foraging.  

Soils/sediments 
could be 

transported to 
the Willamette 
River via the 
storm drain or 
any erodable 

riverbank soils, 
but there are no 

on-site 
sediments. 

Are hazardous substances present or potentially present in prey or food items of 
ecologically important receptors? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via consumption of food items? 

When answering the above questions, consider the following: 
• Higher trophic level terrestrial and aquatic consumers and predators may 

be exposed through consumption of contaminated food sources. 
• In general, organic contaminants with log Kow > 3.5 may accumulate in 

terrestrial mammals and those with a log Kow > 5 may accumulate in 
aquatic vertebrates. 

ccy99 e • "N" = N o,"U" = Unknown counts as a "Y") 
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Oregon Department of Environmental Quality 
GUIDANCE FOR ECOLOGICAL RISK ASSESSMENT 

LEVEL I — SCOPING 

A-2 
Evaluation of Receptor-Pathw o:1- Interactions (coned) 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 

Are hazardous substances present or potentially present in surficial soils? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via incidental ingestion of or dermal 
contact with surficial soils? 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in surficial 	lm depth) 
soils. 

• Ability of hazardous substances to migrate to surficial soils. 
• Significant exposure via dermal contact would generally be limited to organic 

contaminants which are lipophilic and can cross epidermal barriers. 
• Exposure of terrestrial plants to contaminants present in particulates deposited 

on leaf and stem surfaces by rain striking contaminated soils (i.e., rain splash). 
• Contaminants in bulk soil may partition into soil solution, making them 

available to roots. Incidental ingestion of contaminated soil could occur while 
animals grub for food resident in the soil, feed on plant matter covered with 
contaminated soil or while grooming themselves clean of soil. 

Are hazardous substances present or potentially present in soils? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via vapors or fugitive dust carried in 
surface air or confined in burrows? 

When answering the above questions, consider the following: 

• Volatility of the hazardous substance (volatile chemicals generally have 
Henry's Law constant > 10-5 atm-m3/mol and molecular weight < 200 g/mol). 

• Exposure via inhalation is most important to organisms that burrow in 
contaminated soils, given the limited amounts of air present to dilute vapors 
and an absence of air movement to disperse gases. 

• Exposure via inhalation of fugitive dust is particularly applicable to ground-
dwelling species that could be exposed to dust disturbed by their foraging or 
burrowing activities or by wind movement. 

• Foliar uptake of organic vapors would be limited to those contaminants with 
relatively high vapor pressures. 

• Exposure of terrestrial plants to contaminants present in particulates deposited 
on leaf and stem surfaces. 

ci,y, e • `N" = No, "U" = Unknown counts as a "Y ) 
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Appendix A-3 

Oregon Natural Heritage Information Center Species of Special Interest 

Terminal 4 Slip 1 Upland Facility 
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Common Name Scientific Name 
Federal 
Status 

State 
Status 

Cimicifuga elata 
sullivantia Sullivantia oregana SOC 

Acipenser medirostris SOC 
Lower Columbia River ESU) Oncorhynchus mykiss pop. 27 LT SC 

salmon (Lower Columbia River ESU) 
Oncorhynchus tshawytscha pop. 
21, pop. 22 LT SC 

(Lower Columbia River/SW Washington Coast 
Oncorhynchus kisutch pop. 1 LE 

Haliaeetus leucocephalus LT LT 
peregrine falcon Falco peregrinus annatum LE 

cuckoo Coccyzus americanus SC 
blackbird Agelaius tricolor SOC SP 

Chrysemys picta 	 SC 

Plants 

Tricolored 

Tall bugbane 

Coho salmon 
ESU) 

Yellow-billed 

Painted turtle 

Green sturgeon 

Reptiles/amphibians 

Oregon 

Fish' 

Steelhead 

Chinook 

Birds 

Bald eagle 
American 

DRAFT 

Appendix A-3 

Oregon Natural Heritage Information Center Species of Special Interest 
Terminal 4 Slip 1 Upland Facility 

Notes: 
1 The Upland Facility does not contain aquatic habitats. Fish are included only because of potentially complete pathways to 
the Willamette River. 
LE - listed endangered 
E - endangered 
SC or C - sensitive, critical 
SOC - species of concern 
LT - listed threatened 
SP - sensitive-peripheral 

Source: Confidential analysis of rare, threatened and endangered species provided by Oregon Natural Heritage Information 
Center on June 15, 2005 

S: \Jobs \0219 -010 -900- USCS_T4_0U1 \Risk Assessment\DraftFinal_R1A\Attachments\SpeciesofSpecialInterestTable_T4S1.xls 	Page 1 of 1 
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Appendix A-4 

Site Photographs (November 2005) 

Terminal 4 Slip 1 Upland Facility 
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Appendix A-4 

AERIAL PHOTOGRAPH (MAY 8, 2002) 
AND PHOTO LOCATIONS 

Legend 
Photograph Locations (11/1/2005), with view direction 

Terminal 4 Slip 1 OU Boundaries 
Operable Unit 1 

Operable Unit 2 

Slip 3 
PRJ: 0219-010-900 
REV: 0 

DATE: MAR 19. 200( 
BY. RCR ICHK: MCL 

Notes: 
Base map prepared from spatial 
data provided by 
Ash Creek Associates. 
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Riverbank along shoreline north of Berth 401 
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Concrete wall, top of bank on shoreline near Berth 401 

Top of bank, shoreline near Berth 401 
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5 Concrete pad along north edge of Shp 1 
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Location of former vvaiL:i.i, 
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11) Shoreline, south side of Slip 1 west of Berth 408 

12) Shoreline, south side of Slip 1 
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13) Surface between Slip 1 and Wheeler Bay 

14) Shoreline, Wheeler Bay 
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Appendix B-1 

Ecological Soil Summary and Risk Screening 

Terminal 4 Slip 1 Upland Facility 
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Appendix B-la Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Plants 

Constituents of Interest (COO 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

0 	n 
Screening 

Levels 
COIConc. 

(max/ 

Risk Ratio 
for 

, 	. 
Indivi "°' 

COI 

CPEC due 
to 

Individual 
COI Risk' 

' 
(Q=1) 

N 

CPEC due 
to 

IndMdual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk? 

(Q=1) 

CPEC nue  

to Whip!. 
COI Risk? 

(Q=5) Minimum M 	imam 
Number 

of 
Samples 

Number 
of Non- 
detects 

Detection 
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o 

min  
Min 

O. 5 

Plant 
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208 96 8 	AerTT TT-  i - 	T 	I 	e P 	li 	Arorna:i 	. 	Arocarhons mT., 	li L 	•1 9/7/2U 41 14 66% 0.0039 	C3 0 9773 0-13 NA 0.223 
A 	TT TT 	Pol . 	li 	Aromair. Hydiocarhons -T ci;4 ^ 	2t 	I 9/7/2005 41 7 8 	/0 0.009 	0 0 Ma= NA 0.627 

56-55-3 	p .n 	TT, - 	hracene 9123,2031 9/7/2005 41 2 95% 0.01.13 MEM NA NA NA 
1910-32 ,8 	3 	ro[a- r. 	.n .3 	Po 	Hr. Aroma:it: Hydrocarbons 1 c! kc 9/7/2005 NA 
1205-99 ,2 	3 .nzo[h fl inranthene S 3 	.olvr ,c lir Aromai 	ydrncarhons mg kg 9123;21 - TT: I  9/7/2005 NA 

9 	24 2 	3 .rizorg.h.rre 	I, ne S 	.3 	Po... 	li . Arorna:ir. Hydrocarbons n■ pkg 9 	/o 00143 0 MIMMEM NA 
207 08 9 	3 .nzor - fl or, .1 hene S '0 	Polycyclic Aromair. Hydiocarhons T -T -Tp4 .. 1 	00144 0 =EMI= NA 

Bis(2-ctry!hr,v1 , rhthala e (DEHP) S '0 	Phthala:c Esmrs Kc ESE MEM NA 0.72 
2 	9 	Chrys .n .3 	Po 	1i 	Aromatic Hydrocarbons 1 c! kc a• 43 00009 4.9 	S-12 NA 
. 87 6 	Cym n, m 	g 0 23 NA .D 

53 70 3 	• benz[a: 	wacene TT 	Pr..., 	lit. Aronlatic Hydrocarbon n tg;kg 0 0.0003 0-12 NA 
3 	9 	D 	nzt 	r .n 0 .xygen.Comaininq ropkg 0.0002 NA N 

I 	hthal 	.e S '0 	Phthala:c Esmrs TT 'c! 	' .3 EMI MOM 200  0 0 1 O. 	0 0 000 
206 44 0 	rIt oran h .11 .3 	Po 	1i 	.romatic Hydrocarbons TT 	c! S 12 NA 

6 73 7 	. IT. on, S 	3 	Pol . 	li 	r 	0111P 	Arocarbons n 	kg 7 NA 0.18 
93 39 5 	nd .n I1.2.3-cd]pyrene S 	.3 	P 	li 	Arorna:i 	Aro arbons mg;kci , NA 

20 3 	-1;h:hal ne TT 	Pol . 	li 	Aroma.: 	-1 	lio arbons m 	• 9/7/2005 45 17 62% 0.0075 	VIVRSJIMIU 10 0.009 0 	0 
an hi, e Pnl 	.1i . Arommic. Hydrncarbons mem 8/23/2004 9/7/2005 1 9 3 0.01411.1 1EMEM NA NA NA No 

D 	Po 	.yelic Aromatic H drocarbons 1 c! kc ^ 	4 9/7/2005 41 o loo,y0 ace is MEM 	s i 2 NA N2T 
=gas= , 1 	A P 3s Arodors 9123,2004 9/ 3/2004 15 5 t 	/0 C 	0.1, I Illeal 	S ,- NA NleM 
1 	90 	o 	Aror.1T: 	@ P Ds Arodors rng;kci 8,23,2004 9 	3/2004 O. 	0.1 0013 053 MEM NA 
37324 23 5 	odor 1 62 PCBs Armlors n -Ipkg 9/2 2004 9/2/2004 O. 	7•0.037 NA 

1 00 	4 	Arndt, 12 ■18 PCBs Arnclors T'g,g 9/2/2004 9/2/2004 1 1 0% 0.037 	0.037 NA 
309 00 2 	- 1 0 ganochlorinc Pes:i 	des 1 c! kc 8/23/2004 9/7/2009 0001 	0.007 NA 
5103 7 	9 	,iro, my,. an 0 	ano hlonne PCS-.1 	des n 8/23/2004 9/7/20115 22 18 18% owl 	0.007 0.0003 0.0034 	03-25 NA I 
12789 03 6 	.hlr 	e  (techn cal) Oroanochlotinc Pcsit des mo;kg 9123,2004 9/7/2005 22 18 18% 0.001 0.134 0.000.1 I. 	03-25 NA T 

72 54 8 	D D Organoc.hlonne Pes,cirlcs ing;kci 5923,2004 9/7/2005 0.002 0.134 0.000.1 S3 92 N 
72 55 . 	D E Organochlnrinc Pr,s,ir.irles rng;kg 9/7/200` 0.0018 0.134 0 0 	c '..0080 NA 01 

CU= Organochlorinc Pes:ir d rng;kg 20LI I 	9/7/2005 0.0018 0.134 0 NA 0.00887 
9 86 8 	11a .3HC Organochloilne Pos,cidcs 0111,61! 2004 9/7/20115 0.001 0.134 NA 

D 	n Organochlolino Poo:it:ides 0151111 1 	2004 9/7/2009 22 16 2 0.0018 0.134 0.000.1 ':: 5 NA 0001 IF,  
59 .8 8 	E idosolfa 	1 Organochlt 	Pcs 	100 ing,k2 3.21.2004 9/7/2009 C.CC 1 0.067 NA 

MEE=Eod6o Organochlniinc Pr:s .,ir.idos . ma h:1 . 	. 2, 	2 	L..1 9/7/200S 9% 0.0018 0.134 0.0017 00022 03.20 NA 0.0022 
7421-93-4 	Endnn Aldehyde Orwinochlorinc Pos:i Ad ,ci 	l< 	1 2031 I 	9/7/2005 0.0018 0.134 0.00011 0.001.1 03-2 NA 0 0'14 
53494-70-5 	Endnn Ketone Organochlonne Pesticides I 	mg/kg 8/23/2004 9/7/2005 22 21 5% 0 0018 0.134 0.0019 0.0019 S3-27 NA <5%D 
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Appendix B-la Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Plants 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

0n 
Screening 

Levels 
Ol Conc. 
(max ) 

Risk Ratio 
for 

Individual 
COI 

CPEC due 
te  

Individual
Risk? COI 

(Q=1) 
(T&E) 

CPEC due 
to 

Individual 
COI Risk? 

(CI-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk? 

(0=1)  

(T&E) 

CPEC due  

to Multiple 
COI Risk? 

(Q=5) Minimum 

812312004 

Maximum 

9/7/2005 

umer N 	b 

S mples 

u 
of Non- 
detect 

Detection 
Frequency 

0.001 0.067 

Plant 
Receptors 

NA 

CAS o Analyte ...naly.e Gro p 

Organochlorine Pesti :ides 

Un .. .s. 

rn 	g 

ij 

<5%D 

j Tij 	j 

76 44 8 H .rtachlor 
72 43 5 Methooychlor Organo. - H ,, on, Posficides 2 	00.1 9:7:20 5 7.002 7.134 0.0719) 0.0045 S 	6 NA 
7 61 6 Trichlorobenze e VOC mrchu ^.^ 	0 1 c 7: 004 0 '01 0.0011 NA 
5 63 6 .2 1 T. m 	lb ron • 	1 912/2004 ,- 23 NA 
08 67 8 3 9-Trimetholhenzen lo H 9/2/2004 - 23 NA 
06 46 7 Dichlorobenzene SVOU. Ha ogenated ro1kg . "' 0 1:04 4 4 0% L 	I 0.0057 NA <5% D 

78-93-3 none V C m 	g 2 , 	0,  97,2004 11.7.22 0.023 NA o. 	D 
7 Acoov V C ma kr; 5,2,2774 9;7, 004 4 2 5 	/0 0.022" 0.023 0.013 0.017 S 	3 NA 0017 

7 -43-2 3 	-1 	.n V C rn 	.1 9/2/2004 9/7/2004 CCCII 0.0057 NA 
56-23-5 1 	.rachlonde V C rno 	q 9/2/2004 9/7/2004 CCCII 0 	7 NA 
108-90-7 Chloroboozene V C mg 9/2/2004 9/7/2004 0.0054 0.0057 NA <5 D 
7 	3 7Thloroform V C rnq 	q 9/2/2004 9/7/2004 0.0054 0.0057 NA c. 	D 
8 	8 Cvnt000 :isopropylbenz000) V C ru/Shy 20 4 9/7/2004 0.022 0.023 NA 

DRO Di000l I Inge Petroleum Hydrocarbo s n g kg 6:27:2004 9/7/2005 35 30 14% 19 50 19 110 S NA 110 
i 00 4 	4 E 11 dhcnz or V C mrukq 00 ' c17:2004 4 4 0% 0.0054 0.0057 NA :0 

O i3rsolioo Rang,- Petroleum Hcirocarbons rng;kg ^L .' 	5 21 18 14% 3.6 20 1.5 77 S 	2 NA 
87-68-3 Hooachlorohot:oijene  

SIothylono chloride 

Sy0C. 1_--enated 
VOC 

rnpkg 
ma:ku 

2 2004 9/7/2004 
9/7/2004 

4 
4 

4 
0 

0% 
100% 

0.022 0.023  
0.0013 0.0046 09-18 

NA 
NA 

NA  

0 I 75-09-2 
104-51-8 n-So,ylhonzono V C mg 	.i 4 91712004 4 4 0°' 0.022 0.023 NA 
03 65 1 Prcr dh, nzene V C mcckg 2:2/' 17:2004 4 4 0% 0.022 C.C23 NA 

95-47-6 04901000 V C mg:kg 9:7:2004 0.005.1 0..C:057 
HO -,, . mol SVOC. Phenols and Soh. 	ed Phenols rnpkg 200.1 3:22:2009 8 5 3 % 5 S 70 005 0.001 No No 0.000 

, Rosidval Ran e Petroleum Hydrocarbons mgdo.i 9,2172CC1 i 	1- 7;200 5 32 20 3 	/0 171 117 27..1 1200 S NA 1200 NA No No NA 	No N 
35 c cc-duty-N:00000 VOC mplig ',I1''' 17,2001 4 4 0% 1.023 NA D 

127-19-I T 	r -  thloroothylene (PCE) VOC rog;kg , 20L 	1 I 00057 10 <5900 
08-88 3 Tol000o V C mc/kci .L: L 0 00 7 200 

7 	b Tr hloroothylene TCE VOC mpkg c 7,20L • I C.CCSI 0.0057 S 	3 NA 
1330-20-7 Xylem: irni:,17 V C II ipkg 9;2;2004 9,7,2004 0.0054 00057 100 

Notes: " All _c. 	 ia from Oregon DEO. 
VOC - volo,t ovganic compound 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max - maximum 
NA - not available 
O = 1 for T&E species 

= 5 for non-T&E species 

Table 1. Guidance for Ecological Risk Assessment, December 2001) 
DEO - Oregon Department of Environmental Quality 
EPA - U.S. Environmental Protection Agency 
COI - constituent of interest 
CPEC constituent of potential ecological concern 
SLy - screening level value 
Cij -concentration of 001 i in medium j 
Tij - toxicity ratios for COI i in medium j 
T&E listed threatened and endangered species 

	

Tj =um 0 :ovicky ratios for all COls in medium j 	171.320 

	

= Number of i COls in medium j 	17.000 

	

1/Nij= 	0.059 
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Appendix B-lb Soil Summary (<3ft) and Risk Screening 
Terminal 4 SIh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record 	 Samples 

Non-detected 
Concentrations 

Dot,ted 
Concentrations Maximum 

Detection 
Location 

0 	n 
Screening 

Levels 
01 Conc 
(max) 

Risk Ratio 
for 

Individual 
COI 

C 	e  

individual  
COI Risk? 

(0=1) 
(T&E) 

N 

CPEC due 
to 

individual 
COI Risk? 

(0-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk? 

(0=1) 
(T&E) 

CPEC due 
to Multipl y  
COI Risk? 

(0=5) Minimum 
Number 

Maximum 	of 
Samples 

Nurnber 
of Non- 
detects 

Detection 
Frequency 

0 

Min 

0.05 

Invertebrate 
Receptors 

CASNo An lyto Analyto Gro p Urto cij T ij Ttjrrj 
7440-34 Ammony and compomvls M 	1 s, Inorclanms mq kq 8/23/2004 3/22/2005 	10 1 
7440-38-2 	Arsenic Mo:ais,Inorclanics mq ko 2001 9,7:2CCA 	16 0 100% 1.9 6.95 5 0.116 
7440-41-7 	3., 	11 	and compounds M .:als,loorqanics mq,kq t232CCi %,7,2CCA 	16 0 100% 0.201 0.572 0 	2 
7440-43-9 	!Cadr. , n ,  am' ,-,HrHunds '1 .:als,Inorcianics ma•ko ... 23,20GI 1 	. 7 2C:0. 100% o.ces . 	1.95 s 1.95 n 	c. 0.000 
75-15-0 	C.arl 	IfH 00 mo,kq 	9•'2 	' I - 	- 	- 0% 0.0054 0.0057 D 
7440-50-8 .ic:als,Inorg, n cs orIkcl 	t 232CCi 100% MiEfflaran 70.3 i..IC No 0.004 
7.139-92-1 	■ .1c:als,Inorqan cs mq 	ci 	,_ 3 2 :L1 917/2005 	R 0 ion% 2:1 . 500 o 	1 
7.139-97-6 '.1c:als,Inorqanics -aq k 1 917/2005 	R 7 S0'b EngirgEi 0.01 C.2 0 	5 No 0 
7440-02-0 	! Ai 	, I •. 	-11s,Inorcon os MCI 	q 	23 , 2 .:01 

oq,ko 	,2001  

c, 7 ,2005 MIEM 0 

9,7,2005  =1====:IMMIMMIMKIM 
100% ■■•MINIIIIIMI 

c.Mill 
SB-95 
SB 93 - 

200 21 5 
0.sc,3 

C. IC 	No 
No 

No 
No 

0 
C.A.:00 7782-49-2 	Solerm In, '.ic:als,Inorcionms 

7440-22-4 	•7- , 1,,cr ,-., i cHmr,/nds 1 , 0 ,1 s•Inorganics ' ' 0  ' 7 ' .15  MMIMMIIMILI= c.zieF 0 56P 0.(Milli:3 S-7 n,-, 

7440-28-0 	Th.-0■ 1,-,, ' . -, ! , 1 ,-lorqarms )5 5 09' 1 	C..iA 0 568 , 

7440-47-3 ..-ds Inorganics Cl )5 	R 0 100 ,  
7440-66-6 .als,Inoraar•s la kq 	n  9,7,2005 0 100' : 200 521 2.005 No 0.007 

	

91-57-6 	2.H: - I - jIo 

	

83-32-9 	Acco , r -  h7h me 

11315 	pol, 	roll 	1 dn. a , bon Mg 1 	3.22 200 925. 0.33 U 	0.06 I 
S' 	K".. Pol .  c. oli 	Arornai 	Hcdn ,r,zrh000 IrThantallignaga 

mq,kq 	23,200. ' I 	9,7,2005 	41 14 
MIMMIMIII 	 

665 
, 0.34 

0.33 
u.0003 
0.0003 

0 2:5 

! 	0.223 3 
''' 

205 -96-8 ,c.h lend SVOC. Polycvdic Aromaic Hydrocarbons 
SVOu. Polycyclir. Aromajc Hydrocarbons orri,kri 	8:23:20011 I 	'17 ,2005 	41 7 835 0.1105 0.0152 0.00.03 , 	1 027 S 3 NA 0.027 

56-55-3 	3onzofajanthracene SVOC. Polvwdlc ,,, ,,a1ic Hydmcarhons mq , kq 	00 955, 0.0143 0.0141 0.0,.t.9 . S 2 
50-32-8 	'3,....21- a_jpyrene SVOC 	PoivrorlIc , ,nra- ir l-iydocorh000 orri,kri 	I 	0,23,2001 ;1549 	1 0 100' 0 0007 ■ - 
205-99-2 	Benz. b 	uoranthene 5 1/00.. olycychc Aron,,, ,-  H 0410cm o 0111 H 	 4  ICZEINEEM 1  ' 0220 1:.01.13 0./101 i 	0.2 s 2 
19 -24-2 	Benzo[gb,ilperylenc SUOC. Polycyclic Aron, cr .  H 	a, 1 oro H 	 4 917/200 0.01.13 0.0009 9 4.1 2 
207-08-9 	Benz. k fluoranthene '0( 	PoivcvcljcAroo, 00c H dioceiboos Ira 	Li 	 4 972005 0.0007 4.2 s 2 
117-81-7 	s 2-eth Ihe 	thalate 	DEHP dUCtS.Phthalam Esters mq,kci 	 104  EMIEMINEMI inan MEM 
2 8-0 	9 	Oh 	se e SVOC. Pol ,c,clic Aromatic H drocerboos roo,kq 	n 	2004 lignEMMICEIHNIIMMEM 0.01.13 , L 	9  MIMI 
99-87-6 	C ror,00 VOC rn 	 4 9/7/2004 =:= 4 0% MIREME1011■■ 
53-70-3 	Dbenzjah Inthracene SVOC. Polycyclic Arornatic Hydrocarbons rn 	c 9/7/2005 	41 8 80% 11.0019 0.33 0.0003 1.1 0-12 
32-64-9 	Dibenzofuran SVOC. 0 	!en-Conlainin flt 	L 	9,23,211011 1 	 22 0 73% 0.0049 0.34 0.0002 

84-74-2 	Di n-bu 	hthala e ro.,kq 	P 1 50% • 0.33 0.019 ! 	0.071 0-11 NA 0.071 
206 44 0 	Fluoranthene SVOC. Polocyclic Aromatic Hydmcarhons a 	.c! 	t 0, 1 98% 0.0143 0.0143 S 2 
86-73-7 	Fluorene SVOC. Polycyclic Ammaic Hydrmarbons n EMIEIMMI 0.0035  EEO 0 . 00  I 	0.18 0.16 11.1110 J No 0.000 
193-39-5 	Indeno 1.2.3-cd. rene 
91-20-3 . ,laphthalene 

SVOC. Polycyclic Aromajc Hydrocarbons I 	mq,kq 	9,23,21101 I =E Z/EM 0.0141 
11.11111 I 	 ■ 

002 

85-01-8 	Phon nthrene SVOC. Polocyclic Arornatic Hydrocany., mg,kg 	I9,23,211131 9,7,2009 ME= 2 95'O EIHRIEMMI 0.0,, 
129-00-0 	Pyrcne S7,-. 	°olvryclic Arornatic H drocarbons ma ! a 	2221 NM= .7.2009 0 100% .111111111111 0.0(.1 ,  5.8 
11097-09-1 	&odor 1254 P1 	z , .-, , ,,loi s . oto H `1 . 13,2001  IIIMMMEMEISMICIEM 0.01. ,  0 . 89  
11097-82-5 ' Aroclor 1260 pc 3, ,loslors 01013 	2222211 2213,21515.1=I= 6 60% 0.037 MR 	 0.0 ,,  I 	0.53 
37324-23-5 	Aroc-lor 	202 PC3s Aloclors 9 2 ,  9,2,2004 	IMEM111 :2111111 0 . 1137  KM 
11100-14-4 	Areclor 1208 P035 Aroclors roq,kq 	9,2,2001 9,2,2004 MEE= 1 0% 0.037 
309-00-2 	91060 Olaanochlorinc Pcsicidcs 010,611 	I 	,'' 2: 2104 9/7/2005 MEEM I 0.067 =.11 
5103-71-9 	alpha-Chlordane 0a.,000, .. 	• 	. . 

1000,. PusJcid,.s mq,kq 	I 22211/04 9/7/2005 MEM 18 185. 1221 0.067 0.0003 I 11.0034 
12789-03-6 	Chlordane teohoicel Orclanochlorinc Pcsicidcs roq,ko 	 04 07,2005 MEMEMIE (.1.1.1  EllitiMMIMEI s 	5  NA 0 	18 
72-54-8 	D D O1010006hI011OO Pooj0-do.s 1115,611 

===1311111112101141= 
9% MN ricranUMMI 5 	2  

S 	9 NA 0.00 72-55-9 	D E Orcianothlonnc Poo mq , kci 	n  
50-29-3 
3 9-86-8 

D T 0 	anochlodnc Pcs 	dos mg,kg :,23,2001 
8,23,20GI 

00 

	

9,7,211119 	22 

	

9-7,20115 	22 22 
=RIMMED= 

0% 
27% 

0.111119 
11,101 

Emi 

0.134 
LIMII■I■ 0.0002 

0.0004 

0.0089 

0.0012 

S 	5 

05-95 

NA 
NA 
NA 

0.008 
e5%D 

0.00115 
el a 3H 0 •anochlorino Pr, 	s n_2111c1 

mq•ko 60-57-1 	Dieldrin 0 	anochlodn : 0 .0 	1 ,  
959 98 8 	Endosul an 1 0 •anochlodno P .s 	3 ,  r11,9,L1 	23 20 

ma 	,_ 	2'.LI 
mq 1,  1 	n ,20 

I 

9/7/20119 211 

0% 
A 

9'. 

11.1101 
O. 
0.001 

0.067 
0134 
, 0 0001 

0.0022 
0.001.1 

S 	9 
7 

NA 
NA 
NA 

<5%D 
0.0022 
o. 

72-20-8 	Eodrio DrenochIo600 ° 	I , . 
7421. 	I 	Endnn Aldchydr Orcizoothloi -ioo P05110 ,305 N 
53491570-9 iEndrin .001000 ,nochlorinc Pcsicidcs 110,611 	, 2 9/7/20119 0.0018 . 0.0019 0.0019 < 	D . 
76-44-8 Heptachlor 0 	anochlolinc Posicides mg,kq 	8,23,2004 9/7/2005 22 Cl 0.001 ' < 	D 
72-43-5 Methooychlor 0 •anochlolinc Pcs-vdes mq,kg 	9, 23,2004 9/7/2005 0 " n  1 0 0045 0.0045 S 	6 A <5%D 
87-61-6 1.2.3-T6chlorobe00e0e V C mcpky 	9/2/2004 9/7/2004 	4 4 0 0.001 0.0011 <5%D , 
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Appendix B-lb Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Det,ted 
Concentrations Maximum 

Detection 
ocation 

0 	n 
Screening 

Levels 
COl Conc 

(max) 

Risk Ratio 
for 

Individual 
COI 

cPEC 
	e  

Individu
sk?  

al 
COI Ri 

(0=1) 
(T&E) 

CPEC due 
to 

Individual 
001 Risk? 

(Q-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk? 

(Q=1) 
(T&E) 

CPEC due 
to Multipl y  
COI  

(Q 
Risk  .
=5) Minimum Maximum 

N um er 
of 

S mples 

u 
o 
detects 

Detection 
Frequency 

Invertebrate 
Receptors 

CASNo Analyte Analyte Gro p Uvtts cmj I) iijrrj 
95-63-6 1,2,4-Trirwthylbenzene V C mg:kg 9/2/2004 9/7/2004 0.022 0.023 D 
108-07-8 1 	9-Trimethylhenzene VOC mg:kg 92:2701 9:7:2004 7 3 NA <5%D 
106-10-7 1.. i-Dchlorohenzene S•10 ,.... Halogenated inci:ka 9:2.200 1  I 	517;2704 c 0.0057 20 <5%D 
7 	..... 
67-61-1 

2-3,eanone VOC n.ci , kg ,_ ^t 01 91712004 0.0  3 
Ace.one VOC mg:kg 9:2:2704 9/7/2004 4 2 50% 7.722 I 	7.723 0013 0.017 SB-33 NA 7.717 

VOC mg:kg 9:2:2701 9/7/2004 4 4 0% C. :791 7.7757 9,  .D 
56-23-9 t 	rhon tetrachiodde V C -no kg ^ 	71 917/2004 4 4 0 /0 0.7791 7.7797 1000 5%D 
108-97-7 Chlorobenzene V C rng;kg 9:2 	t 0 9/7/2004 4 4 0 /0 0.77 7.7797 D 
67-66-3 Chloroform V C mg:kg " 9 , 7:2704 4 4 0% N 
98-82-8 Ciroene isopropylbeozene) V C mg:kg 9 	2t 	1 9:7:2704 4 4 0% 7.722 7.723 NA 
D 0 ni .s !Range Pe roleum Hyd oca bo s mc , 	ci 8/23/200 c. 7 ,2719 50 19 110 Sfo31 NA 1 
100 -41 -4 E,hylhenzene V C mg:kg 9/2/2004 9:7:277.1 4 4 0% 0.0054 0.0057 NA < 	D 
GRO Gasoline Range Petr ymt H drocarbons roo:kg 8/23/2004 3;22;2775 21 18 149: SB-32 NA 6.7 NA No No NA No No 
87-68-3 Hetachlorobutadiene SVOC, Halogenated mg:kg 9/2/2004 9/7/2004 4 4 0% 0.022 0.023 NA <5' No 
75-09-2 Methylene chloride VOC 2...  

mg:ka 
9/2/2004 
9/2/2004 

9/7/2004 4 0 100% 0.0013 0.0046 SB-18 NA 7.71516 NA No No NA No No 
104-51-8 n 3 	h .n 	ne VOC 9/7/2001 0.022 t <5%D 
03 65 n Pre 	vlh ,, 	.n rn 9/2/2004 9/7/200 0.022 7.723 <5%D 

95 	7-6 o 	I m' VOC rn 	g . 2 2004 9/7/200-1 1 4 05, 0.0054 0 0 	7 D o 
108-95-2 Pherlfl SVOC Phenols and Subshtuted Phen ,_ 	2701 3/22/2005 8 5 3 	/0 0 0024 0.05 0.05 7 0.000 No N 
RRO . ,1,212,122.9e 

Butylhenzene 
Petrol 	m HOrocarbons  
V C 

rn 
mcpkg 

7L1 
^ 	.701 

9/7/2005  
9/7/2004 

32 20 3 	/0 53.6 
7.722 

100 
0023 

27.4 1200 S o 
D 

No 
139-9-88 
127-18-4 1.222c1Lieth ler) V C mg:kg 2 	.L.0 9/7/2004 77 I 7.7797 NA <5%D 
108-88-3 Toluene V C mg:kg t 	4 9/7/2001 4 4 CYst u u 	.7 NA <5%D NA No No NA No N 
79-01-6 Trichloroeth ,I , c1 ,-, -TCE V C mg:kg 9,2,2704 9/7/2001 C 	1 7.7797 S 	3 NA <5%D 
330-20-7 ien 	rr 	'  V C  	ma:kg 9:2:2704 9/7/2001 4 4 0% C. 7.7757 NA <5%D 

Notes: ' All Level 11 S_V criteria front Oregon DEO, 
VOC - volatile organic comround 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max maximum 
NA - not available 
o = 1 for TOE srecies 
0 = 5 for non-T&E species 

Table 1, Guidance for Ecological Risk Assessment. December 2001) 
DEO - Oregon Department of Environmental Ouality 
EPA - U.S. Environmental Protection Agency 
001- constituent of interest 
CPEC constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of 001i in medium j 
Tij tovicity ratios for 001 i in medium j 
TOE - listed threatened and endangered species 

Tj = Sum of toxicity rati for ail COls in med. 	j 	386.915 

	

Nij - Number of i COls in medium j 	12.000 

	

1/Nij= 	0.083 
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Appendix B-1c Soil Summary (<3ft) and Risk Screening 
Terminal 4 SIh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 
Period of Record Sample s 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

0 	n 
Screening  

Levels 
Ol Cone 
(max) 

Risk Rat 
for 

Individu 
COI 

CPEC due 

Individual 
COI Risk? 

(Q=1) 

( 	) 

CPEC due 
to 

Individual 
COI Risk? 

(Q-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
o Multiple 
COI Risk? 

(Q=1) 
(T&E) 

CFEC dm  

o Multiple 
COI Risk? 

(Q=5) Minimum Maximum 
Number 

of 
Samples 

u 
of Non- 
detects 

Detection 
F 	m  
reque 	y  

Detedion 
Location Bird 

Receptor 
C 	o A. 	lyte A 	lyte Gn. p U 	•to CU Tij TI.IM 

744C-3t-t Ammorw md compounds kle -..01,1norg ,-,nics makg 8/23/2004 3/22/2005 0 0.05 N 
7440-38-2 	Arsenic Ale:alMnorganics mg , kg 8123,2001 9;7;2005 o 1.9 ' 

1 No No C 	1 
7440-41-7 	13c 	11 	n 	.'0, 	n, 	oun 	s LL:4,1, 1rgr an .  s  

Mo1norganics 
ooko 
oq,ko 

A232CCl  
0c:1 

9,7,2005 
g7;2005 

0  
0 

C 
C. 	, 

0 
1.AA S-7 6 1.95 0.325 N 7440-43-9 	o.,,,mon0 am -1oun s 

75-15-0 	, I /rkon diso IfH VOC mg k 1 I 7,20.04 4 4 0°,, 0.0054 0.0057 D 
7440-50-8 	. irrer.od ,, ,,p0unds Mo,ls,Inorganics roq,kq 1[l 7,2 	5 16 0 100% 70.3 0370 N 0 C 
7.139-92-1 

, 	■ 1 	,Ici 	-,j- 
.4: -.2.1j,Ir_ jaganics ^ c; ,7 , 2 % S-7 16 195 12.188 No 

7.139-97-6 '..0-.ms;Inorganics  
iioo'.Is;Ioorooios 

rno,k 1 
0 N KO 

"3;2CCi 
A23,2CCl 

9,7,2CC5 
c' 

16 7 56% 
0  

0.02 0.162 CCI 
13.7 

0 
21.5 S 	5 320 

0.215 
21.5 

0.143 
0 7440-02-0 	Nidol 

•7782-49-2 	..t,elen000 - 1 	 jh. '.Io,Ioorooios mg,kg A23,2CCI .. 	5 16 2 8 A 0.1 0.1 0.1 0.593 SB 3 2 0.593 0 , 

7440-22-4 	•3 , 1,0 -  J0/1 ,-  or,0-0 earls 	 isoals•loorganiss mg•kg ^ ,, ,7,a:(:5 0. 0.568 0.016 1.33 3 
7440-28-0 	Th/H000, 	 ■ I 	Noro,n1 ,- s Illo ! 1 	I 7,2005 16 5 8 C.04 0.118 0.118 
7440-47-3 	 :I 	I 	 J 1 

n 	kc 
I 7 	5 16 0 iLL I 	3 152 S7 4 1A2  

No 7440-66-6 -11sdnorpanics ^CO 9, 	.t 0 1 5 0.136 
91-57-6 	•, 	.h.I.,,,,-[-,-.1,-,,,,-. -)C,  Poly - V oIk.AroroelcHydrocerboos  

s' 	K-'.. Pol., 	loma - 	,-; 	,0, - 	1. 
mg kg 
mg , kg 

5,23,2704 
"..2004 

3,22,2775 
9,7,2 

I 	24 2 92%  
5 

0.33 0 1 - : 0: 	, 

t: 	L•1 

0 	5  	NA 
NA 83-32-9 	Acen/r - - ■ -.1 - ■ , 0rie 

208-96- 	, c.h .A ene S"Ot. 	Pc 	.1 	Arom No 1- 	, mcplcc 004 9:7:2 66% 0.171730 17 	 1 0 3 NA C 
120-12-7 	

a  
'0: 	0cychc ArnmaJc, H, I: ,  ...,,Loo, mo kc 704 9 ,7 , 20 83% 0.1105 0.0152 I r. nr 11.627 S 3 NA 0.627 

5 - . -3 	Benzofajanthracene 0000. P. 	%as Alomrdo Hydrocarbons ng H 0 i 90' : 0 0143 0.0144 U ff 	c' 3.9 012 
50-32-8 	' Sonzo[a]pyrene SVOC. Po 	,l . 	Arono-r.ic Hydrocarbons roa ' a 217:1 	11-7,2000 41 0 ' 	0 7 6 S 2 NA 6 NA No No 
205-99-2 Benzofb]fluoranthene SVOC, Polycyclic Aroms -Jc Hvdroo.vhoos 011041 ^ 	•1 	c;;7;2005 0.01.13 0-12 
191-24-2 Benzo[g.h,ilperylene SVOC, Polycyclic Aronla -k Hydrocarbon, 0111:611 " 	1 	9:7:2 98 11 0113 .0 	c; 5 S 12 NA 
207-08-9 Benzof klfluora nth en e SVOC, Polycyclic Arools3o H drocarbons roOkS 23:, 	47/2005 41 2 9 ' C. 	1 17.17007 4.2 S 2 
117-81-7 81s(2-ethylhexyl)phthalate (DEHP) SVOC, Phthalate Esters 01065 I 	- /2212005 8 4 5 A 10.33 0.06 2 S 0.72 0160 No No 0.003 
218-01-9 Chrysene S 00. Polycyclic Aromalo Hydrocarbons 1 mg:kg 21 	1 	41712005 41 1 9 A 1 L 0 C1-13 3.13009 4.9 S 2 
99-87-6 Cyrnene VOC mg/ 917/2004 4 4 0% C D 
53-70-3 Dibenzjah . anthracene SVOC, Polycycl c Aroma'. Hydrocarbons mg c •1 	917/2005 41 8 8 0.1019 0.0003 11 S 2 
132-64-9 Dibenzofuran SVOC. 0: 	!Y. 	lg 1106!.1 823:20171.3:22:21705 0.1 	1 . 	0.3-1 3.13002 
84-74-2 Di-n-butyl phthalate SVOC. Ph-hala-c• E 	-s 0111:611 •-• 	 05 8 4 50% 7.33  . . ,o 111119 0.071 S 0.45 0 l. 0 0 2 
206-44-0 Fluoranthene 0000. Polvc, 	c 91001930. Hydrocarbons 0111 , 61, 11;7;2005 41 1 9 .171.13 1' 01.100541 3 6.4 S 2 NA 6.4 NA No No N 
86-73-7 Fluorene SVOC. Polycydic Aronlajc Hydrocarbons rrig kg 	 ,-0:7:2005 41 19 54% 0.17 1730 . 8 NA 018 
193-39-5 Indeno[1.2.3-cdlpyrene SVOC. Polocyclic Aromajc, Hydr -carho ':7:21:175 41 2 95% 0.01.1 ■ 	1 	■ 	■ S 2 
91-20-3 	.klaphthalene SVOC. PolyGyclic Aloms:ic Hydrocarbons 018 	q 	 6.7:20 6 A 0.007. . 	17.23 	13.171311 0 0 1 0. 
85-01 -8 	Phon nthrene SVOC. Polycyclic Aronlajc Hydrocarhons rag I, 	4 0.11 0 el. 2 
129-00-0 	Pyrone SVOC, Polycyclic Arornalic Hydrocarbon n 	 177:20 5 0 17.171710 , 
11097-69-1 	Aroclor 1254 P085 Aroclors mg H 	 '' 	2004 18 5 6 A 0.037 013 	C 9 0.986 No No 0.015 
11096-82-5 	Arodor 1260 PCBs Amdors rIOi 74 	 , 	2004 15 6 6 	/,, 0.037 3 0.53 
3732.1-23-0 	Aro.o.ioo 1212 P03o .Oroc,lors mg 	11 	11 2 C.0 7 0037 < 	D 
11100-11-1 	Aroolor 1268 POSs Arocl, g 	OC 1 	c •^ 	Ot 4 1 1 0% C.0 7 0.037 D 
09-00-2 Orgenochlonno Pssoioid1,S I 	01g;611 0% 0.064 0.067 NA <5%D 

5103-71-9 	alpha-Chlordane Organochlorino Psoocidos 0101 	^ 	•1 2 A 0.064 0067 	0.0003 0.0034 B 	5 9 0.0034 0.000 No No 0.000 
12789-03-6 Chlordane techoicel 0 a nod-dodo 	P .s 	lc n 	kc 	 3701 	' 	c 	5 22 18 18% 0.001 12131 	010004 0.00 S 	5 9 0 0048 0 0.000 
72-54-8 D D Orqe000io600 Pooii 400 n111 kc 	1 	•1 	I 	9:7:217175 22 217 9% 0. 1702 17 	.I 11.1717177 SB 2 0.01 1 
72-55-9 D E Organ, h 	° .s 	dr rog kg 	" 	1 	c 7:^0 6% 0.0018 0.1 	1 0.0009 1 . 0 1 .0086 17.8617 No No C 
50-29-3 D T 11 ,, - Waco Poo:icicles ill.''.-:.I' 11-2'' 	'1-7:217175 

mg H 	 '1:7:217175 
22 11 5 0.171718 0.134 

0134 
0.0002 0.0089 S 	5 0.01 0.00887 0.887 0.014 

319-86-8 delta-5H0 /1 	., 	I 11 ,  .1 - 11, 	Fes:icicles 0.001 2.5 <5%0D 
60-57-1 Dioldrin Organochlonne °es:icicles 015 , 611 	 "1;7,2015 22 16 27% 0.0018 . 0134 0.0004 	0.0012 0.00115 0.004 No No 0.010 

59-98-8 	Erldool1ileo 1 Organochlorioe Poosoidos I 	111r.1 /cc 	[ 	•7, 	015 0.001 0.067 42 <5%D 

	

72-20-8 	.Endnn  

	

7421-93-1 	Endrin Aldehyde 
OrlIsooll lorine Fes:icicle 0111 	11 	 11:7:20170 

^ 	2001 	c 7:20t 
22 20 9% 0.0018 0134 0.0017 	0.0022 S 	0 0.04 0.0022 0.085 No No 1 

Organochlorin 	P 	cics 0.101 0.131 0.017 	C C 27 
53491-70-0 	Endrin He' Organochlorino Peskidos 1110611 	8:23:2001 	9:7:20173 0.171718 9 	00 9 ' PI ,SL V VD,S1 V 

4-81:11_,,:achlor Organochlorino Posici. des  
Organoch1orine Posicides 

/k 	8/23/2004 	9/7/2005 	 
8/23/2004 	9/7/2005 22 21 5% 

0.001 
0.002 

11 06 7 
0.131 0.0045 	0.0045 08-26 72-43-5 	Mothooych1or 

8 	6 	1 	nchlorobenzene VOC rn 	4 	9/2/2004 	9/7/2004 0% 0.001 0.0011 NA <S11D 
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Appendix B-1c Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Birds 

Constituents of Interest (C01) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

0 	n 
Screening 

Levels 
01 Conc 
(max) 

Risk Ratio 
for 
,, 	. 

incihnuoa ' 
COI 

CPEC due 

Individual 
COI Risk? 

(0=1) 

( 	) 
Receptors  

CPEC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk 

(0=1) 

CPEC dt,e  

o Multiple 
01 Risk? 
(0=5) Minimum 

9/2/2004 

Maximum 

91712004 

Number 
of 

Samples 

4 

Number 
of Non- 
detects 

4 0% 0.022 0023 

Bird 

NA 

C S o A 	lyte A alyte G oup 

VOC 

Un. s 

lopkg 
CU 

< 	D 
Tij Tin 

95-63-6 2 4 Trimethylbenze e 
08-67-8 1 	Trim,- 	,lhcozene V C rft:pkg 2 2134 91712004 I 4 5%D 
06 46 7 1.-i-Dithlorohoozooe SVOC, 1. 	en 	d _glalo mo,kg ,' 2.2134 91712004 <5,0D 

7 	3 2 - 	.nonr VOC nookg 9,2•2004 9;712004 
67-64-1 Aoo,ono V C -ng 	1 9,2,2004 9,7,2004 3 0 33 NA 0.017 
71-43-2 V C mq,kx .0 2,27.04 7 
56-23-9 t 	!ton to:rachlonde V C mg k 2001 7 

08-9 	7 Chlor .I,  n one V C 200 I 00097 
67-66-3 Chlorofonv V C mo,kx 9,2,210'! 0.0097 NA <5%D 
98-82-8 Ovmono isopropylbeozene) V C -ng k 1 5%D 
D 0 Di .s 	Range Potrelooro Hyd oca bo s vn g 23,2 0 0 S 110 NA No 
00 4 4 E,hylhonzene VOC, rmkg 912,200 00 7 NA < 	D 

G 0 i3zsolioo R. n e Pr,xrim H drocarbo s rog,kg 5-22004 3/22/2005 S 	2 
87-68-3 Hetachlorobieadione SVO C. 	enated ma,kg 5 , 2 , 23' 0% 0.022 0.023 NA <5%D 
75-09-2 ,,letvlone chlondo VOC 01063 0,2,2117. I 	'07,211131 4 0 100% 0.0013 0.0046 0818 NA 0.0046 

04-5 	8 n-3iedhonzono V C roq,kx 01 7  . No 
03 65 o-Pre1'ylhonzono V C ioix,kq c , 	' 

95 	7-6 o-Xylono V C mg kg 1 0 D 
108-95-2 Ph nol SVOC. Phenols and Substitutod PhenUs mg kg 	2.1, -,22,2005 0 5 3 	/0 0.33 4 0.05 
RRO Residual Range Petroleum HOrocarbons mg 	 I ,,7,200.5 32 20 38% ,..‘ L'‘. 27.4 120.0 08-31 NA 1200 
139-9-88 000-31001bonzene V C mg g 	. 	^t 04 9,7;2004 4 4 0% '" 
127 18 4 Totrachloroethylene (PCE) V C -ng kg 	9 	. 04 9,7,2004 0.007-1 („ 
108-88-3 Toluene V C rg 9/7/2004 0.00151 1:.1 	7 NA < 	D 
79-01-6 Triohlorooth lene TOE V C 010 1::'2V :24 9/7/2004 0 0091 1.1097 SB-83 NA <5%D 
330-20-7 Oboe io,ixedl V C 9/7/2004 4 4 0% 0 0091 L. C D 

Notes: ' All Level II S_V criteda from Oregon DEO. Table 1. Gvidarl. for Ecological Risk Assessment. D ,  
VOC - volatile organic compound 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max maximum 
NA - not available 
O = 1 for TOE srecies 
O = 5 for non-T&E species 

DEO - Oregon Derarment of Environmeroal Duay.„ 
EPA - U.S. Environmental Protection Agency 
001- constituent of interest 
CPEC - constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of COI i in medium I 
Ti) - tooicitv ratios for COI i in morlium j 
TOE - liv,od threatened and endangered species 

,ber 2001) 	 Tj = Sum o toxicity ratios for all COls in medium j 	63.979 

	

Nij = Number of i COls V medium I 	20.000 

	

1/Nij= 	0.050 
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Appendix B-1 d Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Mammals 

Constituents of Interost (COI) 
P er iod o f R ecor d Non-detected 	Detected S amples Concentrations 	Concentrations 	Maxim mu 

0n 
Screenin g 

Levels COI Conc. 
(m.) 

Risk Rat io 
for 
i Indvidual 
COI 

CPEC due 
to . IndIviduai 

C , 
°I Risk  ' (Q=1) 
(T&E) 

N 

CPEC due 
th  

Individual 
COI Risk? 

(Q=5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to Multiple 
COI Risk? (Q=1)  

(T&E) 

__EC du ,  CP 
to !Hump!. 
COI Risk? 

(Q=5) 
S 	 •les 	detects 

Number 	Num ber Detection of 	of Non- Frequency 

• /0 	 • • 5 

Detection 
Location 

s_ 

Mammal 
Receptors 

CASNo Analyte 
q 

Cij 
1 

Tij 
0.073 

TIFTI 
0 001 7440-36-0 Antimony and compounds 

7440-38-2 Arsc.nic • % • S-5 29 6.95 0.240 10 No 0.0.F. 
MIENEWIM 	100% 	1.0.1.0.111 0 . 201  0 . 572  SIONEEMIKEEM 0  007 IF Fi f M 

7440 IMIT:=== 	00  /0 	 0 . 0 t'S 1  OMEIMOO ONEMEMOO mom mr= mim 	0 0054 0.0057 I OMOSIZEMOOOOOO 
7440 50 8 Copp 	, EMEEMM=MMERE MEIIMILIESMEMME=MEMMEEMEMEMMEMEZEMEMZEMMEM 
7 ' 139-92-1  11111 O 0  A 	 Mill 4000 . 

0 	5 
0.0,49 
0.003 

0.001 
0 0 
O. II 7.139-97-6 Mercury and compounds 56% 	0 

7440-02-0 
7782-49-2 

i 	ckel 
.t.clenium 

0 	 /0 
MMMEME31. 0  1 	0.1 

SB-95 
11121111OMEMEME 

625 21.5 O. 	4 
=IEMI=EM 0 000  0 024  

7440 22 4 Si!. 	r .nd 	om o n s ONE12111 c`^e° 	0 . 568 	0 . 016  INISISOMEINIIMEEMOINIEENIIIIESIMEENIOO1 
OO 69% 	 0 . 568 0 . 04  1311:1O■OSEEKIIEMOIO 0 002  MEM 

7440-47 3 Tool Chr,00oro M tol 	Ioo,goroo Ma===11  1000 	.11111 03  152  MEM 340000  MEM 0 000  MIEMMEM 0 000  
7440 66 6 1 	/0 	ME 	•10.0 , 20000  MIIMIEMEMMIEMEMEMI 0001 . 
MO mi2mEEE. 0.33 	0.00 ,10 

M1011111OMOMEdifill 
0.005 Min= 0 065  

flOMED=ONSIEMOOMENII111111O! 
MINCIIIMOIO 

ME= A 
08 -r MEMO L'L'': 	 0 cm,  L OIMEI= =1ENIO111111111111O 

h ME1=== 83 % , 	C. 	' 7  MaMME:I= MEMMIEMMIMEIMEM, 

0001 MII:MMEM 
MEIMM=MZEM 00143 	, 1 0 Ot e 

MaMMEMM=MBEEMMEMMEM 
MEMME2===.1111MMEMMEMMEMMEMMM 

or 	] 	1,  c 	, 7, 	5  ME1=== 0  /0 	 0  
205 99 2 5  IMMIMi/M 	 0.0 1 	'011 2 MO111121=1O MEM MEM 
illiMEMI , 5  ==== n 	 0.0 MBIEMME2=M= =EMI o =1EM 
207 08 9 Ifenz. k fluoranthene S 	Pol c clic Aroma.. H d oca bon rag c . 2 	20  9/7/ 2005 ME[==E= 

IngEaRIMIM=MMCOMMESMINSWISIMINIMMEEIMEMIMMEEM 
ISIBMINUMMEIMISIMME=MOMMINEM:MMEMINIMEIMMICIIMEM 

0 0  MIE.111.1= 0 000  =11:1M=EM GRIMM Bis 2-eth !he 	I .hthalate DE P S 	C. Phthalate Esters 	 , mg. k ■ -I , 	1  
MIMI. Chry SVOC. Pol c cl c Aroma . c H drocarbon mq.ko ! 	. 9/7/2005 Ellail.1.1111. 	98% 	0 A1.12 	0.01.13 	0.0009 011O1111111111111111211•OOSO 
•9-87-6 , 	:n V 	C III IIUI III 	11111111 liii 	11111 nnkc 4 9/7/2004 =====li= 0.022 	' i MIE=MERI• NA • %to 'In I 	NA 
53-70-3 , Dibcnrjah anthiar 	ric 'SVOC. Pol c cl c Aromac H drocarbons mg,kg 04 9/7/2005 MEIM=MIMEM 0 A1N9 1 	0 . 0003  IMUMMEEMMIU=MUIM NA NA 
32-64-9 Dx Vgc.1-(..n. 	ning mg;kci 22 ' 	5 MEE1M==MEM C.  0049 1 Ma= 0.002 0 1 0.981 

:4-74-2 1- 	I 	■-■ 	■ tchala, Eg -crs I 	rag; 	g '2 	L. 05  OOOKEEN 1 mum 30000 0 07 1 : 	:.: 	: . 	ir lo 	i 0.00 
206-44-0 Flu,t•31,hui, Polyc,..11,. Aromatic Hydrocarbons mak' 9,7,2005 IME1=== 	98% 	00143 	0 MEM NA 64 le NA lo IL: 
ME= Fluorene '0 	Polycyclic Aromatic Hydrocarbons mg,kci 23;2001 9, 7, 2005 IIIMEMEIMM121. 0 0035 	0 000  . OMEMIOINICIIMONMENNOOIMEINI 
=KM Indeno 	.2.3 cd 	e clic Arnmatic Hydrocarbons mg; " ,, ^00.1 I 	9,7,2005  IMEI=M=MIZEM 00143 	. c.. 0.0 , .9 s..I MEMME:=MiZMMISIMMEMMEMMIEMMIEMIMEM 

1-20-3 . ,laphthalene SVOC. Polycyclic Aromatic Hydrocarbons mpkg 2 ci5 Ma= 	17 	 0.007F. 0 . 33 	0.0( 	II O. 	MEM 3900 
ISEEMBEINIOMMEMME:=M=========== 

0 9 0 000  MOIMMEM 0 000  =IIM 
5-01-8 Phcnanthrene S 'OC. Polycyclic Aromatic Hydrocarbons mg,kg 0, 	1  EIVEZEIMEIMMM 0 . 0  

129-00-0 Pyrene S ,  ,, 	Polycydic Aromajc H drocarbons mg.', .; i 	̂ 2005  ME=M11111111110111M1111111111 OMEMOO=121111OOME1111 
11097-09-1 Arodor 1254 Pt 	o'Ioro mo.! a 13,2004  OMMIIMEIMIEfill ONO 069  KMZEMEEMIIIMEM 0 003  IMEIM=EMI 
11090-82-5 ' Arodor 	260 Pt 	-,,dors IMISOMIE=M= 0037 OISEMENISOMI]:=OlOOlOOOO 
3732.1-23-F Ar,lor i2t 2 PC 3s 54c. ,- 1 ,- , , , mg kvl 

I 	or ,Pkg 
'-2 2004 

I 	9,22004  
9/2 2004  
9/2/2004  

=1/MMIE=M2IM 	0 . 037  
MIIIIIIMEMEMICEIN 0 . 037  1-L.037 11111•11■1■MEIIMIEREENIONICIIIIIIIMEEINHOINEENIIMINIMI 

IMI/MIESECIIMIUMMEMINEMIIIMEIMMEIMMESIN 
11100-1.1-1 Arodor 1208 PCBs At 
309-00-2 Aldiin Organochlowinc Pool,.ides ra! I 04 9V712005  MEEMMEEMIMM 0 .001 0 . 067  ■■■ME1i=n9IIMOOIO OMB= 
5103-71-9 alrba-Chlordane Organochlorinc Pcstiddes org 04 9/7/2005  MEEMMEMIMiEZM 0 001 KM 0 0003  0 0034  IMEIMMEMI• 0 000 OO L 	L OO 
12789-03-6 Chlordane technical Organothlorino Pc,icides ma ko ,-..._ 907/2005  OMMIONEMEMOSOOMEE=IIMERSE 0 000 OOMII1MOO 
mum Doo or gnth aolono 	P 	des ma. h_l 1.----k: 

ma q 
C;: 7/2005  
9,7,2005  

OOIONMIIII3EINOOMMI:E= 
OOMISIZIMINIIICIEN 0.00.0.9 MIMI 

 
00080  1.511/MME=INIMMI 

L-L. 0000 0  0 . 000  
0 000  

MBEM1=11= 
=EMMIEMI 

0 000  
0 000  

OMNI 
=== 1 11.1 DDE OrvI0000hlo, n 	° 	des 

50-29-3 
19-86-8 

T 0p,-1,1-,1,-.11,-, 	Poo:icicles otj CI 9,7 , 2005 
9,7,2005 

MEEMIM=MIZOM 0 '016 	0134.....  0l0002 
MEEMMEEM 	0% 	 0.134 

0 0089 mum 100 
2111 

0 00887  0 000  
ESEEMMEMMEMIMEMMEMMEMMEM 

IIMMIIIMEM 0 000  OEM= 
doIooBHC 0,,,,., h1,-... 	Pesticides 

.0-57-1 .D,obtboo Orgonochlonno Pcsticides mg I, , 
1 	, 	2 	C. I 

9,7,2005  
ONOOOLEEEN 

OOOEBEI1 0 . 134 0  0004 
0 067  

00012  EELEMMIIM 000115 0 000  
MOSIZEMOOlOOOO 

MEMMEM 0 000  MEMMEM 
•59-98-8 End 	:I an I Organochlorinc Posicides mg1, 1 
72-20-8 .Endrin Organochlodne Pesticides mr , C .  I 	.,, 	,- ' 	N 9,712009  22 	20 	9% 	0 r:C. ,  8 	0104 	0.0017 0.0022 0.0022 0.000 0.000 
742 	1 Endrin Ald hyde Organoc lorin 	P .s - 	d .s roq.kvI I 	02 	•.-. 	.L 	I - • 	0 C  L' 	l 	I 	00 0,0 0.001.1 0.000 
53491-70-F. IEndMI ',',00e Organochlorinc Pcsticidcs nng,kg I 	,_ 	0 	I 9 7 ..I'C 22 	21 O. 	' 	t 	 19 0.0019 <50 D NA , 
76-44-8 Hc-tachlor Oraanochlonnc P.:stiddes n_22L:1 

mg H.1 
7,200° 22 22 00 0 t 	07 Mir= NA O • 111111121MOO 

72-43-5 Mctho,ychlor Organochlorinc Pcstiddes -., % I' CC2 L 	1 100045 0.0045 	S 	6 500 
;7-61-6 1.2.3-Trichlorobenzene VOC mcjikg 9/2/2004 9/7/2004 4 4 00 0.001 0.0011 NA 5 D 

COProjectFile50joh510212-010-500-11SCS_T4_0U1Risk AssessoneneFinal_RiA1Tables/EcoRiA1Appendio_B-1 OU1 soil 
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Appendix B-ld Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 1 • Ore on Screenin Levels Rece tors - Mammals 

Constituents of interest (COI) 
Period of Record Samples Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

0 	n 
Screenin 

Levels 

Risk Ratio 
01 	on 	for 
(max) 	individual  

COI 

CPEC doe  

Clnd:vRidi:ka71 

O  

(T&E) 

CPEC due 
to 

Individual 
COI Risk? 

(Q-5)  

Risk Ratio 

fer  
Multiple 

COls 

CPEC due 

td Mordpie  
COI Risk? 

(0.1) 
(T&E) 

CPEC du  

to Mukip! 
COI Risk? 

(0=5) Minimum Maximum 
Number 

of 
S 	les 

Number 
of Non- 
detects 

Detection  
_ 

r  
F equency 

Min 
I 

Receptors 
C 	o 	 Analyte A alyte Gro p 	 U 	s ij 	Tij T il 	I 

95-63-6 	2 4 Trimethylbenze e V C 	 rn 9/2/2004 9/7/2004 0.022 0.023 D 
08-67-8 	1 	Trim,- 	,lhcozene V C 	 mg,kg . 	. ,,_ 	'.04 9,7,2004 0.022 0. 
06 46 7 	hloroh t-one S OC Halogenated 	 rao , ke 4 0,7,2004 4 4 0% 0.00.9 0.0057 

7 	3 	2-foca000o V C 	 mpko 20 . 7,2004 3 200000 
67-64-1 	Ar 	on V C 	 g 9,2,2004 9,7,2004 4 2 5 	0 0.022 0.023 0.013 0.017 S 	3 1250 0.017 	0.000 No No 0 
71-43-2 V C 	 mg,kg 9,2,2004 9 , 7,2004 0.0097 3300 
56-23-9 	Carbon :o:rachloride VOC • 	-.•.-.0 u• 04 0.00511 0.0097 2000 MIZEMMEM 
100-git-7Chkroftozeoo V 	C 11,9_1 ;kg ' 	c' 7,2004 0.0091 0.0097 
67-66-3 	uhlorolorra VOC 	 mg;kg . ,^ 2 	.1 . 	2.04 0% 	1 0.009 0.0097 1879 
98-82-8 	■ 	dsopropylbenzene) VOC 	 mg;kg 7•2004 4 I 0% 	0.022 0.023 
D 	0 	r.,i .sel Range  Petlle, _y_int H  drocarbons 	 mg;kg  

VOC 	 mg;kg 
2 	0 	, 

. 
L9,7,2115 35 30 	1 	0 	19 

4 MIEM 0 	' 
50 19 110 s 1 

9,7,2004 4 0.0057 
GAO 	Gasoline Range Pethy_int H drocarbons 	 , 	mcpkg 8:23.20U I 	: 	2,205 21 18 11111031111E111111 20 1.5 6.7 s 	2 
87-68-3 	Hooachlorobu:adione SVOC. Halogenated 	 mg;kg 92,2004 7,2004 4 4 IMMO:Ea 0.02 3 NA MINEEMEM No No NA No MEIM 
75-09-2 	% le:hylso, chlorfrle VOC 	 mcpkg 1,2,2004 9,7,2004 4 0 	100% 0.0013 0.00.1 1 08-1 8 730 0.000 No No 0.000 No MEM 
104-51-8 	n-3u:v!hen4e0e VOC _Lg_ri ;I:..g 

V C 	 mg;kg 
. 	1  :,7,2004  

5 ,7 , 2104 
.0.022 0.023  

1 103-65-1 	n-Prorylbenzene 
95-47-6 	o 'vl,n, V C 	 mg,ka . 	Ot 	I 7,2004 1 0.009.1 0.0057 
108-95-2 	Phon ,- 1 SVOC Phenols and Substitu ed Phenols 	rng;kg 1: 22,2005 8 5 	381/ 0.33 0 S t 
RRO 	', ,ILL2age Pn_int I-I  drocarhons 	 mg;kg  

VOC _rilg,kg 
,2001  

. 
i 	9.2,201: I 

1 20 15  
" 	2004  
9 7,2004 

32 20 	3 

0.0051 
0.023 

0.0057 

Et 
IA 

A  
139-9-88 	3u:vlbonze0e 
127-18-4 	Tc:rachloroethylene (PCE) V C 	 me:kg 
108-88-3 	Toluene V 	C 	 ' q 2 204 0.009.1 0 	7 1 	0 
79-01-6 	irichlorooth lene TOE V C 7. 2004 4 4 	0% 	0.009-i C..0 	7 S 	3 
330-20-7 	Alone mi ern V 	C 	 roci 004 7 

Notes: ' All Level 11 S_V cdteda front Oregon DEO. 
VOC - volatile organic comround 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max maximum 
NA - no: available 
O = 1 for TOE orecies 
O = 5 for non-T&E species 

Table 1. Guidance for Ecological Risk Assessmen:. December 2001). 
DEO - Oregon Department of Environmental Duali:y 
EPA - U.S. Environmental Protection Agency 
001 constuent of interest 
CPEC - constituent of potential ecological concern 
SLy - screening level value 
Cij -concentration of 001 i in medium j 
Tij - toxicity ratios for COI i in medium j 
T&E - listed threatened and endangered species 

	

Tj = Sum o toxicity ratios for all COls in medium j 	50.993 

	

Nij %Jul tber of i COls n medium j 	28.000 

	

1/Nij= 	0.036 

COProjectFiles:Johs10212-010-500-USCS_74_0U1Risk AssessmentIinal_RiA1Tables/EcoRiA1Appendio_B-1 OU1 
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APPENDIX B-le Soil Summary (<3ft) with 9OUCLs and Risk Screening 

Terminal 4 Slip 1 Operable Unit 1 - Oregon Screening Levels (Receptors - Plants 

Con stituents of Int erest (COI) 
Period of Record Samples 

Non-detected 
Concenraons t 	ti 

Detected 
Concentrati ons Maximum 

Detection 
Location 

Or 	n 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 
for 

Individual 
COI 

CPEC due 
to 

Individual 
COI Risk? 

CPEC due 
to 

Individual 
COI Risk? 

(Q=5) 
Minimum Maximum 

Num er 
of 

S mples 

Nomber  
of Non- 
detects 

Detection 
Frequency 

Mm Mao Min 

2.1 

Max 

195 

Plant 
Receptors 

CASt40 Analyte 	 its Cli Distribution 
a 

1 	Estimation Meth d 

.Nrrcouinucec l3oouroa 

T 

0 

(Q-1) (T&E) 

7439-92-1 _ 	I 	 I 	n c kg 7,23,2001 9/7/2005 16 0 100% 
7440-66- •^ 	'' 0.1 9/7/2005 16 0 100% 40 S 4 Non-pararnetric h .5 •sh 
744047- 	 , 	../ko 8/23/2004 9/7/2005 16 0 100% 7 1 50.95 Non-parametric 90% Chebyshev 50.947 

Terminal 4 SIll, 1 0 erable Unit 1 - Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 
for 

Individual 
COI 

CPEC due 
to 

Individual 
COI Risk? 

(Q 1) (T&E) 

CPEC due 
to 

Individual 
COI Risk? 

(Q=5) 
Minimum 

^ 	4 

Maximum 
Number 

of 
Samples 

Number 
of Non- 
detects 

Detection 
Frequency 

Min Max 
Invertebrate 
Receptors 

C 	'o 
7440-50-8 

A n7tytc 	■ 1 , 	s CU Distribution —4 stimatIon Method Til 
0.1 ,...o, 	, 	.r, T. -  ■ 1,-,1 	1 	n -H.0, ,:l 9, i,2005 100% 0.3 24.28 ,Ion-paramcnc. i Mo., 	 I .1, skr,nc.., 

7440.00, . 	 ■ 	m . k ci 0/23,2004 9;7;2005 16 0 100% 40.6 521 SO 200 204.0.1 ,Ion-parammric 9C0 : Chchysh, 
7440-47-3 -,0 	:,:1 8/23/2004 9,7,2005 16 0 100% 5 !on- 	nicick. ,...7.7 Chciyshv u  
7439-97-6 1, - ; .aral 	a aa 8/23/2004 9;7,2005 16 7 56% 0.02 0.162 iamma lApproximam Garorox 0.002 Iv 

Ter in I 4 Slio I ODerable U i 1 - Oreaon Screenina Levels ec to s Bi d 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 
for 

IndMdual 
COI 

CPEC due 
to 

Individual 
COI Risk? 

CPEC due 
to 

Individual 
COI Risk? 

(Q=5) 
Minimum Maximum 

Number 
of 

Samples 

u 
of Non 
detects 

Detection 

Frequency 

Bird 
Receptors 

CASN0 1 	Units ij Distributi on Estimation Method I) 
 .3.[ 

7439-92-1 rnrkko 8/23/2004 9/7/2005 16 C 1 	/0  2.4 199 6 46.84 Gvrorov Approvinurre Gamma 2.927 	 No 
1 	6 nad ka 8/23/2004 ,9,712005 /0 204.0/! , on-^aramc:ric 90% Chchyshcv 
7.110-47-3 8/23/2004 9,7,2005 16 0 1 	/0 50.95 Ion-paramc. 90% Chchyshcv 

Terminal 4 Slip 1 Operable Unit 1 - Oregon  Screening Levels (Receptors - Mammals) 

Constituents of Interest (COI) 
P.rior.1 of Rocord Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maxi mum 

Detection 
Location 

Oregon 
Screening 

Levels COI Concentration (90 UCL) 
Indiv idual 

Risk Ratio 
for 

COI 

CPEC due 
to 

Individual 
COI Risk? 

CPEC due 
to 

Individual  
COI Risk?  

(0=5) 
Minimum Maximum 

Number 
of 

Samples 

Nu 
of Non- 
detects 

Detecti on 

requency 

Mammal 
Receptors 

CASNo 	i 	Analyto 	' 	Units Cij 	Distribution 	Estimation Method Tij 
1: Cr&E) 

132 -64 -9 	i 	 lo/kg 8/23/2004 3/22/2005 6 73% .0049 0.0002 0-7 0.002 0. 7 	Loqoorroal 	90% Chebyshev (MVUE) 36.817 
Notes: 

rogik, 	 Bei kilnyi aro 

min - minimum 

max - maximum 

001- constituent of interest 

CPEC - consti uent of potenti I ecological concern 

SLV - screeni g leyel value 

-concentra 'on of 001 i in medium j 

Tij - toxicity ra os for 001110 medium j 

TOE - list d threatened and endangered pecies 

= 1 for sted threatened and endanger I (TOE) species 

= 5 for on-TOE species 

DEO - Oregon Department of Environmental Quality 

SVOC - semi-volatile organic compound 

9OUCLs were calculated using ProUCL software and EPA (2002) guidance. Each dataset was tested for distribution (normal, gamma, and ognormal) and the appropriate calculation method was chosen on that basis. Non-parametric methods for calculating the OIDUCL were used when the 
distriblition was unknown or when the lognormal distribution (') was highly skewed (>2.5). 

' All Level II SLV criteria from Oregon DEO, Table 1, Guidance for Ecological Risk Assessment, December 2001. 

EPA 2002 - Calculating Upper Confidence Limits for Expopsure Point Concentrations at Hazardous Waste Sites, OSWER 9285.6-10 (December 2002) 

EPA 2004 - ProUCL software, version 3.00.02, Downloaded at htlp://www.epa.govinerlesdlltsc/form.htm (11/20105). 
Highlights indicate that the 9IDUCL is greater than SLV, Bold Italics indicate that 9OUCL is greater than SLV for non-T/E species (H0 ,5). 
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Appendix B-1f Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Plants 

Constituents of Interest (COI) 
Period of Record Samples Non-detected 

Concentrations 
Detected 

Concentrations Maximum 

Oregon 
Screening 

Levels 

CPEC due 
Risk Ra 

to 

	

COI Conc 	for 
(max) 	Individua 	

Individua_l 
Col 	COI Risk'? 

(Q=1) 

CPEC due 
CPEC due Risk Ra 

to 
to 	for 

Multiple 
Individual 	Multiple 	

COI RI COI Risk? 	C 	 sk?  
(Q=1) 

CPEC du 
to 

Moitjpie  COI Risk 
(Q=5) 

Minimum 

3/8/2004 

Maximum 

9/ 3/2005 

Number 
of 

Sarnples 
43 

Nu 	r 
o 

13 

Detection 
Frequency 

70% 

Min 

0 03 1 74 

Min 

0 03 	0 89 

Detection 
Location 

S 	5 

Plant 
Receptors 

5 
CASNO AnaI./1e 

Vey:Is:Inorganics 
Units 
mcpkg 

Cij 	Tlj 	(T&E) 
0 89 	0 178 	No 

(0=5) lin 	(T&E) 
No 	0 00 7440-30-0 

7440-38-2 
Amin ■ - ., -1, :n..,_.:1_ 	J.crn -MIMS 

Metal,inorganics IEIME2BEBMEIIIEGIMEMMIMIEEIMI■■•iliEM•EEUBEEII=11a3M -IIIIIIIM 1 N7( 	lo 	MEEMMENIMEMI 
7440-41-7 3 , 	.111 ■ 1n, 	■ no 	1, 	■ I Metalsdnorganics mcpkci I 	2iI ' 1' 2 )05  =MEM= /0 IIIII. 0 186 	0455 A0072-S1 , 	004e 	 iilinliiiiiiiniMMEIMMEM 
7440-43-9 Me2ILLslo anics oq ko 2L 	I CO 1 =::= 0  % 0 066  ME• 4 25.3 	5 32 	 O.049  MIEMMIEM 
75-15-0 N 	o.t1 	11 	■ Ilfh VOC rrakci ,2t.t.1 9;12d2COF i MIMMI 00049 Milan■■ MIEMIMIECE NA 	 NAMIEMMIEM 
7440-50-8 rncpkg ;2101 9,13,200F. 1000 ■■•iliEMBINEZEIEEMEE=MEGM 2.191. 	 0017 
7•139-92-1 ,loyil. floor 	a 	s mcpkg 2001 ' 3; 200F,  224 	I 	t SB 77 50 1 	'' ,.1 :  ■,.-':1 MI= 

1.112 
1 

7.139-97-6 ' ',al. In 	an 	s 

Jc:,Imr anics 

mcpkg 
rocpkci .3;8;2101 

;1;8;2001 
9,1 3 •21 

 43 
=I= 

O 
98  /0 

M=MEIMMINIZEMEMEEIMMIEN 

0 009 
MIEMMIEMMEMCIENI 

0131 0 009 S 26D 
SB-7, 
SB-79 

30 
1 

^ 	1 
R 	1 557 

2A01: 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 

'.nr■roprdcs illEp63 
mcpkci 

I 	3 ;8 ; 200 ' 
209,2001 

• 
9, 	2110 43 MffilMwam 

MIENIMMEZMICEMEINIIMEINIE 
006 Eim 0 044 113EI 

0-2013 
0-2013 

2 
1 

MEM 	1.051: 
11 - ■ 	111 ■ 1, -,, , - ,1,nics KBE. 	0.127 , No 

7440-47-3 Id 	1,, , ,cionics mcpkg " 	tll =::= 100% 529 	247 SB-7 1 OM 	24.70 	 1 	 c 
440-6 	6 nakg ?q8,2101 MEM ILL% 11■■I 0-200 50 REM 06101 
1 	b :1 - 1,11 -1, 	1:1 -1 1,1 , 	,I ,  0007 . Polo, volo °,oro050 H drocarbons o,opkci 209,211.1 =1/EM 0 0047 KEE 0 	t 23-7,  NA KIEMI 	%IA 

. ,,-, hThone SVOC. PolKydic Arorordc Hydr,,arbons r ■ ci 	F, i 
un !, :i 

2101 
I 	3;8;2001 

, 	05 
':' 	1 	005 

51 
MallEMIMEga2M 0.1013 . 	1.317 

Mil=11142MES IMISMIIIIIMEIMIBIS 
0.N.03 1/:=1 

ao u 
0, 1111' MIN= MEM IIMEIMMENNINKSINIMIN 208 96 8 1, 	-1:h 	'I SVOC. Poiycyclio. Ar ornajc Hydrocarbons 

20 	2 7 h ,, S007. Polycvdic Aronvdc Hydrocarbons rol'-L '02111 005  MMMEEM 6  % N 101 ^ 1.0003 MEMMIUMIIIIMMEM NoMEM MIIIM 
Be 	_ [ 	,1-.hi 	ne SVOC. Polycyclic Aronvdc HydroGyrbons ropkg Mil:MMMI 0 0002  MiEMMIEMMIEMMiEMMIEMMIEM NoMEM Mill= 
Beo.z-p r gene SVOC. Poiycyclic Aronvdc Hydrocarbons mcpkg ;2101 913;2005 Mii===1 8.1% 0 0002  MiEMEIMEMIMIEMMMMIEMMEM NoIMEMMEIMMIIIM 

205 99 2 Benzo[h -fluorantene SVOC. Polycyclic Aronvdc Hydrocarboris mcpkg ;211.1 9132005 82% a1'o17 1.31 1.0112 mammaimmEmmEmi INIENIMENIMMEMB 
191-24-2 Benzo[q.h.FrervIene SVOC. Polycydic Ammatic HOrocarhons mcpkg ... 	2101 —132005 82% 111171 1.31 1.1112 	13 0-14 
207-08-9 Bercoll(fltiolanthene SVOC. Polycyclic Aromrdc H drocarbons rmkci .3;8;2101 9;132005 51 10 80% ' 1.1012 	12 0-11 
117-81-7 91s,2-ethylheo 1 •hthalate DEHP SVOI 	Piooboloo, Esters mcpkg 8,20,2111! c, 	.42005 MEIMINEOMMEMI 1.1112 I 	1.31 1.1176 	0.047 23-71 NA 0047  MEINIMIEMMIEMMIUMMICIEMMIMI 
218-01.9 Chrysene 01/07 Polycyclic Artonvdc H drocarbons 010! 	LI 2101 9132005 MENIMMIll 86 /0 1.10,  I 	. 	' 1.1112 	13 0-1 NA INIMININEVIIIIIMIIIIIMEMINE21•11111111111MEM 
9-87-6 C,00oo, VOC r,,rI 4 ■ (..s 19 MEMMEMIEEMEIZIESIBUCEEMBEN IEZEIMEMIENIMEMMENIMEMMEIMMENIE 

53-70-3 Dibenz[al -lanthracene S '04 	ra -, 1, ,-  ,clic Aromatic H drocarbons mcpkg 004 MEIMIME2.1 0 0047  0 . 34  I 0 . 0004  MEEMEIMEMMIEMMEIMMIEMIMIEMMIEMIMMMIIM 
132-64-9 Dihenz060an rnpkg 3;8;210 I 2105 2' 0.0047 

0 . 0142  
0.347 
MM.= 

1 1.0002 KEE S 	I NA 
200 

1MMEMMEM'JoM 
EMIEMMEMIMEM 

MEIN 
MEM 4-74-2 Di,-bloyl . hthalate Pn nal ,- 	E -o.rs mcpkci I 8,26,20N 211, 

206-44-0 Fluoranthene •U , 	Pol . 	Air, Aromaic Hydrocarbons nopko 3,8,210 i 9132115 0.33 0 04 1 0 . 0004  IMEMMISIMIIMEMIMMMIEMMEN11111=1=2111111111=MIEM 
6-73-7 floor., OVOC Po 	. Aromaic Hydrocarbons mcpkci ?q8,2101 ::13,200,  1111MINEM 45 ::.0017 0.34 ' 0.0002 MIKE 0-310 NA UMMEMIMEMIIIIMIIMEMMEIMIEMEIB 

193-39-5 !nrienol 1.2 3-cdipyrene .3007 Polycyclic Aromaic Hydrocarbons mcpkg I 	̂ '3,211,  51 IMEEM 0.0003 5 - 11 NA MIEMMEMMEM1111111ENIMEMMEMMISIII 
0 648  MEMMEM 0 005  MEMMISM 1-20-3 A,Fhthalcoe SVOC. Polycyclic Aromatic HYdrobarbons r ■ ci 	kl 2 	t'..F. 70 MD= 1.1717 1 1.1112 	I S..,.1D 

5-01-8 Phonarchiene SVOC. Pavcyclic Aromaic Hydrocarbons r P 21','• I 0.1 	211" Si =::= 84 1.115 0 	0.3i 0 0.0103 	I 	I 5-11 NA 1 4MEMIMEMMIIMIMEMMIIM 
129-00-0 Pyrene 3007 .olycv1i ,-  Aromatic H drocarbons rmka ?q8,2001 9;13210,  51 1== 9 	0 1.000 r accoi WE S-1.1 NA 16 MEMMEMMEMMEMMEMMini 
11097-1 Arodor 1254 P 	3. 	oclo, mcpkg 3,2. 21.1.1 9,13,211,  15 MIEMMEEN 0.01 EIBIKIENEMINSIMEMMiliMINEEMMEINIMEMMIENIMEMINIEMI 
11090-82-,  Arodor 1260 P 3R Arodor, mcpkg =IMMEEEM 0 . 0 '"  1 ESENKIVEM MIEM MEM MEM MEM MEM MEMMIEMI 
309-00-2 41400 0 	lanochlorine Pesticides mcpkg 39  MilMIIMM 7  1■■1=11:!MMEZEIMINIZIMMIEMMEMMIEIMMEM 
5103-71-9 alrha.Chlordane 0 wood-donne Pesiddes 010p1001 29,14 , 1 1 - 2C15 39 Mi01111•121111 1111 , 	0 . 077  ■■INIIIIIIIIMEMINNEEIMIEVINIMENIIMEEMINE2ININICEN 
278. 03 6 Chlordane (technical Organochlorine Posicides nyrkri 2..201..i I 9113/2005 IMEMMIEMMEM ' 1.n177 PE-0, 	8E 05 mmilligm MIEMMIEMMEMMIEMMEMMEINI 

DDD urganochlorine Pesticides mcpkg 
010p1001 

29,211' 
29,21'11 

9/13/2005 
0102005 

MiEM=MMEZEI I 
1..(:C.1.1 

0.1177 
' 	0.177 

1 1.1111 	) 0028 
9E1° 	) 0078 

MEIMMEM 0.0 ^ IMEMIMMIMMIEMIIMEMMIEMIMIEM 
0.00751 72-55-9 DDE Orcianochlorine Pesicides 

50-29-3 DDT _, gano Monne F'cs -d.rlos mcpkci 2c200.1 9;13;2005 39 18 54% 0.0111 1.0678 1.1uu 1 	0 0968 S 	D NA 1.1908 
319-86-8 idelta-BHC ' cionochlorine Pesticides ' 	'005  = 8 P=a2= 0 . 001  0.1177 I NA ''''' .D =MIMI=NoME:M=1=MM 

0-57-1 
59-98-8 

Die1rinn Orpnochlorine PeFdcides n 
mg 

0  1 
0 

IIMEMMIEMIN 
=1,==2= 

. 1 . 1772.=. 
" 7 

Mn 
1.010.3 	1.1013 

MEIM  
ME= 

NA _LE2L..1== 	=MIEIMEll 
,F,  D 	 MEM Endostilfan I Oreanochlorinc Pesticides 

72-20-8 Endnn 0 genothlorinc Pesticides mg 	1 Ot,1 ■. 39 EMMZ= :I:I 1 A1,7  MI MEMMEMNoIMEMMEMMISM 
7421-93-4 Endrin Aldeh de Organochloiine Pesticides 0n01 hci - 	1 - .1 I 	9,1  39 MMIM:31= 1001 1 	0.07. 1 NA DMEMMEMMII:MMEMMIIM 
53494-70-5 Enrinn ,etone Urganochlorine Pesticidcs g I45 39 0% 1.001 1 C7 NA D 	NA 	No 	No 	NA 	No J o 
76-44-8 Hertachlor Organochlorine ?es:Odes ma,kg - 913;21 0, 3% 1.111 1.1177 1.1101 	1.1101 '051,. 
72-43-5 ' 	1, Or.eoorhlor,or Pes7k:ides no 	KCI c: , 13 , 2t 1 0.111.1 1.177 1 	1.101 

,_ 	hlorobenzene V C 01091 02111 I 9, 12;211 =mum 0.001 1.1012 1 0.0836 	0.0836 S-23D NA 0.0 , c.  IMEIIIIMEM 
5 	t 
08-67-8 

2.2.1-Tneth benzene V C illo,k3 ;2001 9;12211,  19 .16=1.12.11 1.12 I 	1.116 111111113111MMEIESINEEMIMIN NoINEEININICEMEIN 
1.3.5-Trirnethylbenze0e V C r,1q,kq 3/8/2004 9112/2005 0 002 0100 NA < 	D 
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Appendix B-1f Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Plants 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Oregon 
Scre 	g enin 

Levels 
COI Conc 

(max) 

Risk Ratio 
for 

Individual 
COI 

CPEC due 
to 

Individual 
C,.., ,, 
"" ''sn  ' 
(Q=1) 
(T&E) 

CPEC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
C 

CPEC due 
to 

Multiple 
01 Risk? 
(0=1) 

CPEC due 
to 

.. 	... 	. 
'"' "P' e  
01 Risk 

Minimum 

3/8/2004 

Maximum 

9/ 2/2005 

Num 

Samples 

N 	ber 
D 

Detection 
Frequency 

0.0049 0.106 

Detection 
Location Plant 

Receptors 

NA 

CASN0 Analyte Acolyte Gro p 

SVOC. H. logcna 	d 

!Ants 

mg,kg 
CIJ 

<5%D 
iii Ti yr] ( &E) 

06 46 7 1.4-Dic.hlorObeozeoe 
7 	3-3 2-Butanone V C n 	g 200.1 9,12,2005 0 o 0.012 35 -51 NA 0.012 
67-64-1 Ace -ono V C mg.kg  3,5,20151 9,12:2005 19 16 16% 0.02 2.65 53- 0 
71-43-2 
56-23-5 

Beozo.oc V C r 	H,I 
roi kq 

1 9,12;2005 0.0319 
Carbon tetrachloride V C I 	3,8,2061 9,132005 19 19 0% 0.01519 ._, 

108-90-7 Chlorohonzene VOC 11,:L.V:L 3,5,2061 9,12,2009 19 19 0% 0.0019 
67-66-3 Chloroform V C 200.1 9,12•2 0 0 (50019 0.106 NA <5%D 
98-82-8 Cumenc ,isorroulhenzene) V C mg kg 3,020151 I 9,1212005 19 19 0 0 0.02 0.212 NA < 	D 
DRO Diesel Range Potroloom Hydror.zrhono mg " 	, 1: 9, 13,200,  32 27 1 	/0  .1 NA 120 
100-41-4 EthvIhercono VOC mg kc 00 0.0049 0 '‘'' D 
GRO Gasoline Rang, Petroleu 1H Viocohoos cml, kg 3,8, 20151 ' 	t 0 I 2.7 20 1.1 11,  5 - 
87-68-3 	Hotaiblorobutadiene SVOC, Halogenated mcpkg :20151 9, 1^•2, 0F,  0.02 0 0 0 - 0 	, 0.226 
75-09-2 	Methylene chloride VOC oochu 3,02001 912,2005 19 5 7 	/0 0.011 0.929 0 04 	.1 0.020 33.70 NA 0.026 
104-51-8 	o-SicyIl.00zcoo V C 5 0.2 . 	0.026 0.0434 0.0434 S-23D NA 0.0434 
103-65-1 	r.1900 	-1 V C mcpkg 20111 9,12,2009 19 19 o 0 0.02 0. 106 NA <5%D 
5-47-0 	0-5:/coo. V C mgdcg " 0.0019 C, 	I'S D 

108-95-2 	Ph000l SVOC Pn •nol 	Ind , .-. 	•ri Ph no mcpkg 2; .2 <5' :E,  
RRO 	Residual Range Petroleum 11••drocarbons n g 2 0 5-14 NA 600 
1 	-':-,:' 	soc-3i0henzene VOC mg kg L.,•I , 0222 0.0222 S 	D NA 0.0222 
1 	1 	Totrachloroethylene (PCE) VOC mg/kg 20L,i 9, 	^i  19 19 0% < 	D 
08 	Toluene V C mg/kg 3/8/200-i 9, 2 21 0 0 0 (500.19 0 	0 2 ) 

79-01-1' 	iThchloroothylene (TCE) V C mg/kg 3/8/2001 I 9/12:2005 19 19 0% 0.0019 , 	0.100 
1330-20-7 	• Xylene (mixed) V C m /k 3/8/2004 9/12/2005 19 19 0 0 0 0049 0.212 100 
Notes. ' All Level II SLy criteria from Oregon DEO, Table 1, Guidance for Ecological Risk Assessment, December 2001) 

VOC - volatile organic compound 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max - maximum 
NA - not available 

= 1 for T&E species 
0 = 5 for non-T&E species 

DEO - Oregon Department of Environmental 0 iality 
EPA U.S. Environmental Protection Agency 
001- constituent of interest 
CPEC - constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of COI i in medium j 
Ti) - toxicity ratios for COI i in medium ) 
T&E - listed threatened and endangered species 

	

Tj = Sum of toxicity ra ios for all COls in medium j 	129.528 

	

Nij = N mber of i COls in medium j 	15.000 

	

1/Nij= 	0.067 
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Appendix B-1g Soil Summary (<3ft) and Risk Screening 
Terminal 4 SIh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

S 	5 

Oregon 
Screening 

Levels 
01 Con 
(rnax) 

Risk Rati 
for 

Individua 
COI 

CPEC due 
to 

Individual 

s  
col Ri k?  

(Q.-I) 
( 	) 

CPEC due 
to 

Individual 
COI Risk? 

(Q=5) 

Risk Ratio 
for 

Multiple 
COls 

C 	u  

Multiple 
COI RI V 

s 	• 
(Q=1) 
(T&E) 

CPEC due 
to 

... 	.. 	. 
'"u 'tp.e  

COI Risk? 
(Q=5) 

Minimum 

3/8/2004 

Maximum 

9/13/2005 

Number 
of 

. mples 

Nurnber 
of ND 

Detection 
Frequency 

70% 

Mm 

0.03 

Max 

1 74 

Mm 	Moo 

0.03 	0.89 

nvertebrate 
Receptors 

NA 7440- 	t. t n in' %iv, 	n 	-o1110 111, 

	111111111111111=1:03 
.1 	 als , Innrci 	-. rrakci 

ci 
0.89 

Ti 

7440-3 	2 A M 	:I 	!oorq000 mq , kci 3,81200, 1 9,13,200% 43 0 1CC 	: 1. 12 	1 SYD 60 15.7 C.2C2 No No 0.003 
7440-41-7 3cr, lig la, fii s I , f so, , Isdnorganirs mcpkg 3 5  2' .013 , 200F. I / 0.455 
7440-43-9 1 	 -4,1n,Thnics 0.066 	2N. 6 	) 20 25.3 0.014 	No ■ 

75 	5-0 1 -, - 1 , 11 	■ 11 	h VO m Ika 0.0049 E NA <5OD NA J No MEMMEMI No 
7440-50-8 , Is'In , 	■ nics mg/kg 2CCi .013,2UU' 100% ■■•illEIESEEIEEMEN 50 219 4 0.049 
7.139-92-1 ...Ictals'Inorganics mpkg N,A2.CI 100% INEEN 1C 	t: S3-77 500 0.024 
7.139-97-6 .Irta!sdnorganics mcpkg 72% 0 009 0.131 0.009 S-26D 0.036 
7440-02-0 Nick ,-.! Mrtalo,Inorcianics ' '"-' H N,A2CCI 9;13,200S I 	43 1 98% 4 2 4.2 .7 S3-78 200 0.234 No No 0 
7782-49-2 6c1, n1, - , Isdnorciams ■,3 H '200.I 9, 13 , 200% 43 9 79% 0.02 1.2 C.0 	1 	1 S3-78 70 2.1 0.034 No No 0.000 
7440-22-4 / 	-i 	,,, -1,-,r,,,-; Mr771, norg In i fig:kg ?.? 2CC1 g1N2CCA 43 10 77% IIIIMIIIMI C 	7  MEM 50 2.1 0.042 N N O.?CC 	I 
7440-28-0 11,111 ■ 11, mcpkg A20.0, 1 70% 0.061 9 WISEINEEM NA 0.122 
7440-47-3 Inorgan 	s mg;kg 3,8,200.1  9, IN2CC?  100% *M 0.4 24.7 61.700  
440-6 	6 ,lodnorganir s mg;kg 3;8;200, 1 . 1N,2CCA 43 0 100 ,  : 3320 S-26D 200 3320 16.000  
1 	b :1 - 1,11 -q 	h: 1-1,1 ,  S"Or. Pni0C. 	I 	roma'. H 	rocarbons cpkci 3,R,20.0 n 	CA ( 	0 	0.093 S3-75 0.093 NA ft V AA 

. ,, r hThror S' DO. Pol., 	'tr0000 Hvdro erb000 318,200, 1 9,1. 	' 	, 51 31 39% (:.(3002 	1.1?. S-30D NA 1.18 NA NA 
208 96 8 1, 	-1:h 	, 1 	o S"Ot 	P!vvIo Arom 	ic I- 	drocarbons 3/8,200, 1 9,13,200:-. 51 31 39% 0 0 	•17 0.0003 	0.175 3  0.176 

20 	2 7 h ,-, 5006, POW.Vd1C, Arorna,c H,d',carbons 318,266„ 1 9,13,20.05 51 18 65% e 
Be 	_ [ 	,Ithi 	ne S"Ot. 	PolyGyclic Aromatic Hydrocarbons Emus= 317:260% 50 7 86% 6.7 i 7.67 S-1 I 
Ben, I 	il, or S"Ot 	Po!y - .1 	Ai 	m 	ic I- 	dro. 	-boos mg/kg 3/8,266-1 9,13,206:-. 51 8 84% i 	6.31 0.0002 	0 5-1.1 

205 99 2 Benzo[1,floorantnen S OC Pol c rio A oo,00r HO r.roS000 mcpkg 3,8,20C, 1 9, 1726e5 51 9 82% 6.66.176.31 0.0002 
19 	24 2 Beozo[q h 	irviror SVOC. Polyc 	om 	1 .  d'or..-irbon. mcpkg 3,8,206-1 9,17:260% 51 9 82% t A 0.0002 	13 S 
207 08 9 
IVEI 

Ben.ol "II ioraral-  ene SVOC. Pol c rio Aromaoc Hydrocarbons mcpkg 3,8,200.1 noc ,  ,_.• 	. /0 0.005 1 0.0002 
Ds 	h dhe•thalate DE P 0000. Phthalate Es:us 11% 0.0142 6.21 U 0176 	6 -_ 0.0.17 

hi-vorne SVOC. Pol c rio10v00:x.1c H drocarbons rocpkg 86% 0.005 :.03.0.2 	13 0.11 NA 3 
9 	6 on V C mg , kg 3,9,266-1 5% 0.02 6.629 0.6212 5-23D NA 0.0212 

53 70 3 Dibt,oz[oh anthracene SVOC. Polycyclic Aroma'. Hydrocarbons mcpkg OM 69% 0.0047 0.31 0.000.1 
32 64 9 Dibrozo•Piran 0ci 	3 	ot• '• i•lci mg,kg c; 	-,, .12% 617 0 '. '7 0.0002 

Di n-I 	1 	hthala e , 	Pa-hal 	1' or 0% 6.61.42 6.3.1 No No NA 
206 44 0 looranth ne 'L., 	PIvrv,r Aromatic HorirocOrboos c 94% 6.33  0 	.1 010001 .1A 

6 	7 Flto.rcor S"Ot 	Prl vrvrJr kom .tic Hydrocarbons EM 3/8 n t 	I 9,13,266% 51 28 45% 0.00, 17 6.21 [.0662 S-30D 30 1.2.1 0.041 No No 0.000 
193 39-5 !nriroo[1.2.3-cdlpyrene 5011 6 Polocyck A oroor HO rcarbons 3/8 2f t 2 75% 1 t. 0-14 

3 Jo h,h!roe S OC. PolytwOic Arooroor H• Irorarbons MIHNIEVEIRE 6 0 	1.. 1 6.6662 	5.19 S-30D 5 .19  
5 	8 PI 	.nanthiene S OC 5o!vrvrir Arom .tic Hydrr arbons mg/kg 3/81206-1 90342005 •1 6.0003 	6 . 1 S- 41 
29-00-0 P o ror SVOC. Polycycl c Aromatic Hydrocarbons mg/kg 3/8,2664 9,13,260S 0.0004 	16 6-14 

1 	0974. 	1 Arodor 1254 P Bs koclors mcpkg 3029,20414 9,130260% 0 0.11 	011 0-14 
11 01, 	.2-5 Arorl r, 1200 PCBs Amclors mcpkg I 9,13,266% 15 11 2' 6.63.5% 0.1 0.022 	012 S-14 NA 012 
309-00 2 \IrInn Or.eoochioror P -:s• 	s 010,40 n  1 	10 0.0077 NA 051 :6 
5 03-71 9 .1 ha-Chlordane 0 	nech!orioc Proori's rocpkg • 6.661 0 . 077  11111.111 IIIMEMIE 
2789 03 6 Chlordane (technical Organochlorinc Po 	dri ,  s 00441l 0 	I 9,13,266% 39 38 3% s 05 :D 

D D Organochlorior Poord,, mg:kc 1 30 1.1 0 ,.066 	6.6628 & NA 0.00279 
72-55-9 D E Orcianoch!orior Pro 	lc rocpkg :,29,266-1 9.13,266% 39 32 18" 1.1.1.1.1 0.077 '.:.E-65 	6.1.678 . NA 0 0078.1 
50-29-3 DDT urgonochlonne Promidro mci,kg 3;29;200.1 9,13,266% 0.0579 0.006-1 	6.6958 0.0908 
319-86-8 1 	.1ta-BHC 'rolnoch! yin, ororid,s mq , kci 3,29,266-1 c 6.661 0.0077 

0 
59 -98 -8 

Dit.h-i. n Drganochlorhe Prsicidro 011,411 
mg 

2304 
I 

c 0.077 
O. 	'77 

0.0003 	6.6669 
e.o.o.e.:,  

00089 ," 
Endo oils, 1 Og000liliorlor Pcsticidro 3% 

72-20-8 Endrin Organoch!orior Prs - iridr mci r, i 0% t 1 NA <5./0D 
742 -93-4 Endrin Aldeh de Drg, norhle 	0  Proorcl, :Th 	i'J 3,29,266-i 9,13,206F. 0.001 .. 	..7 I NA 05%D NA No No NA 	No No 
3494-70 5 80 4 ,0 0000R Og000liliorlor P 	oir,  rcs2 kg 3•29;206-1 9,13,2000 1 	39 39 0% 0 061 6.1,7 NA .<9./nD 

76-44-8 JOrr,orhJor 0 ci: not h orin 	P 	des 011011 3,29,266-1 c 	1 	"A 0 00 7 0 CON 	0 0004 MW16 ) 
72-43-5 '.i 	ho 	vrhior Orgailochlorior Prool d, S illg;kg 3 n  1 6. 677 6.661 	0.001 MW16 

.hlorobenzene VOC m /1,. 3,8,266-1 9,12,266% 1% 18 5% t t A: 1 6.136 

5 	t 2.2..1-T yneth benzene V C ISTIMMIEMEIES9.12, 266% 1% 19 0% 0 0 
08-67-8 1.3.5-Trimethylbenzene V C olqlky 	3i8 200 	9/12/2005 19 19 0% 0.02 0.100 NA <53rD NA No NA No No 
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Appendix B-1g Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 

Levels 
01 Conc. 
(max) 

Risk Ratio 
for 

Individual 
COI 

CPEC doe  
to 

Individual 
coi Ri k?  

' 
(Q=1) 
( 	) 

CPEC due 
to 

Individual 
COI Risk? 

(Q- 5) 

Risk Ratio 
for 

Multiple 
COls 

cPEC  u  

Multiple 
COI Risk? 

(0.1) 
(T&E) 

CPEC due 
to 

... 	
e  '''o '.tp.. 
 

COI Risk? 
(Q.-5) 

Minimum 

3/8/2004 

Maximum 

9/12/2005 

N 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Mm 

0.0049 

Max 

0.106 

Mm Mao 
Invertebrate 
Receptors 

20 

CASN0 	 Ar. lyte Analyte Gro p 

SVCg-lalo 	II, 

Units 

mg,kg 
cml 

< 	D 
Tij njrfj 

06 46 7 	1.4-Dir.hlorohcnzooe 
7 	3 	.2-3 	anon VOC la,kg 8,2001 9•12,2005 19 18 5% 0.02 0.012 1 NA 0.012 

7 	1 	.Noc:onc V C OCI kg -,.0 t 1 	/0 0 t 0.097 0 
7 -43-2 Benzr.no 	 V C I, 	I C 	12 2 0.0019 0 
5 	5 Carton 	1 	ide VOC mn,kg 9112, 	t 0.00 	c. 7.107 7 o 
108-90-7 Chloroherc,n... ., 512,2005 19 19 0% IC, 0 < 
7 	3 Chloroform V C 010: 	cl 	I 9112/2005 (1.0119 0 < 	) 
8 	8 Cumcnr. ,isorrorylbenzene) V C mg,ke 	•i 9/12/2005 0.02 0.211 < 
RO Diesel Range Pctrolellol Hydrocarbons n11,kg 	00.1 9/1312n9 32 27 16% 

100-41-4 Ethylhercene VOC 110 k 9112/2009 0.0019 0.100 NA <0<11 
0390 Gvsoline Roots Potrolouro Hydrocarbons 110 	ci 	3,912001 P' 

112009 

o 

8 	3 H 	.a bloi 	butadiene SV0..HaI0eoated  
VOC 

vq,kc 
la,kci 	;2001 19 5 74% 0 	29 0.020 

.D 
55-70 NA 0 75-09-2 ',1 	!ono thloride 

104-51-8 ,0 100,kci +._._.:..2 .:111 , 	, 0 5 0.0131 34 S- 	D o 
103-65-1 r•1000 	1 V C 01g,kci 	, 1 c  o 0 02 
5-47-7 IP, 7A 

,,, ',) 

n C 0019 0 < 
108-95-2 P5<001 6 ,10, 	Phenols and subs:I -. 	Phono.s 912/02001 8:301c „, 

RRO R.N.! Range Polroloum Hydrocarbons MCI kCI 	n , 1 2 	A, 51 1911 26 600 5- 4 
s 	5i 	lhenzene 000 mn 	0 .1 11211115 19 18 5% 11.112 0.1127 I 	0222 0.0222 S-23D 

12711. Totrv<hloroethylene (PCE) 000 mg:kg 	2001 % 0 	lc v 1 
08 Toluene 000 mg , kg 	•I 9/12/2 0 	07 

79-01-7 iThrilloroothylene (TCE) 000 -nci kg ' 9112/201. 0.111(91 	0.107 ,-, No 
1330-20-7 • Xylene (mixed) VOIL roq,kq 18/2004 9112/2005 0.0049 	0.212 NA <5SoD 
Notes: ' All Level II SLy criteria from Oregon DEO. Table 1. Guidance for Ecological Risk Assessment, December 2001) 

VOC - volatile organic compound 	DEO - Oregon Department of Environmental Quality 
SVOC - semi-volatile organic cornpoul EPA - U.S. Environmental Protection Agency 
ND - non-detect 	 001- constituent of interest 
mg/kg - milligram per kilogram 	CPEC - constituent of potential ecological concern 
min - minimum 	 SLV - screening level value 
may - maximum 	 Cij -concentration of COli in medium j 
NA - not available 	 Til - toxicity ratios for COI i in medium j 
O = 1 for T&E species 	 T&E - listed threatened and endangered species 
O = 5 for non-T&E species 

	

Tj = Sum of toxicity ra ios for all COls in medium j 	89.982 

	

Nij = Number of i COls in medium j 	12.000 

	

1/Nij= 	0.083 
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Appendix B-lh Soil Summary (<3ft) and Risk Screening 
Terminal 4 SIh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Oregon 
Screenin 

Levels 
C I 	on 

(max) 

Risk Ratio 
for 

Individual Ca  

PEC doe  
to 

. 	,. 	.., 	. 

."`"'"oa ' 
COI Risk? 

(C1=1) 

( 	) 
No 

CPEC due 
to 

Individual 
COI Risk? 

(Q-5) 

No 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
 

to 
Multiple 

COI Risk • 

(Q=1) 

( 	) 
N 

CPEC due 
to 

Multiple 
COI Risk? 

(Q=5) 
Minimum 

3/8/2004 

Maximum 

9/ 3/2005 

Number 

Samples 

3 

Number 
of ND 

13 

Detection 
Frequency 

7 	/0 0.03 1.74 

Detection 
Location 

S 	5 

Bird 
Receptors 

N4A 
CASNO 	 Analyte A 	lyte Group 

dr 	1s Inorc, 	cs 
Un s 

, /kg 
ii 

0.89 
• I 
NA 

T11/11 
NA 440- -, t. 	, 	n in• 	 , 	cri , ilr o 	ds 

7440-38-2 	 I. Inorgarks ON 	20.0„ i 9,13,200,  0 1.12 10.7 S-26D 10 15.7 1.07C No 0.011 N 
7440-41-7 	 I 	Inorganics ma:l.ci 	200.1 9,13,2005 o 0. 	C 0.155 A0072-S1 NA 0.455 NA N 
7440-43-9 
75-15-0 

 1cs mg;kg .2.cv . 0 r.. 2S.3 S-26D  6 25.3 4.217 
NA 

No 0 
• A. ,- 	,- I1 	HI 	1, 	, rligil_ca 

mq ,kg  
mq;kg 
mq;kg 

.,20.0.1 9,12,200,  19 19 0% 0 0049 1.06 
7440-50-8 

-1.I.-- 
I 	no  

Inorganics 
".1 ,-,,,-,I, 	Inorganics 

.20111 
9.201 
•207 

9,13,2009 
' -',^ 	 09 
1 	277 9  

13  

43 

0 

12 

100% 
0 

7 % 0.11119 0.131 

11.0 

09 

219  

7.329 

S-26D  
7  

S-^ 

190 
16 

219 
1060 
0.325 

1.153 
66.250 
0.217 ft. 

No 

V. 

0 

C 	1 
1:7139-92-1 

' 	I 	- 	--, 7.139-97-6 
7440-02-0 	Nick ,-.! 	 •,,Icoals,horganics rngh:1 277•1 a 1 	2779  43 1 9 	/0 55-75 320 46.7 0.146 V 
7782-49-2 	i 	 ',Ic:alsdnoracnics •rig,L,, , :i 00.1 9,13,2005 43 9 79% 0.02 1.2 0.06 2. 53-78 2 2.4 1.200 V 

7440-22-4 	•=il. 	- 1 , 1 	1 	 •,,koal,!norganics 9,13,200,  43 10 77 /0 7 NA 
7440-28-0 	Th,l11 , 1n - , 	 •dc-a!s,loorgarncs rng 	,-, 70% 0.061 0.529 0.0 ,zt.D NA 0122 NA 
7440-47-3 1-als,Inorganics rog 	 I I" .1779  43 0 100% 5.26 2.1.7 53-76 4 24.7 6.175 1042 
7440-66-6 I 	Inorganics 	  mg,fro 0 •̂  	S 34.5 3320 S26D 60 3320 1376 
9 	6 	:I -,,Irorh,h, I , 	 ' I 	Polycyclic Aromam Hydrocarbons mc , rtg .,m 0.0047 0.34 0.0005 0.093 SB75 NA 0.093 
83-32-9 	,,- hi - , 6901. Polycy.:lic Aroma*. Hydrocarbons mq/kci i . 	•^ .0 3 % 0.00 I' C ,., 0.1111112 D .1 
208-96-8 	I, 1,. ; 	,,,h,1 SVOC. Polocyclic Arornsic Hydrocarbons mg/kg .1 '2009 91 31 3 % 17 0.07.03 1.176 S 29 t 
120-12-7 	..-,,,hr,. , 	, 31 ,.. SVOC Pol, ,clic Aromaok Hydrocarbons raq/kg :1 8 / 0.1111 0.92 0 t 4 
56-55-3 	B , ,,,.[, ,- , , ,hraccne SVOC. Polycyac Aromrrk Hydrocarbons mg/kg I 1" 21 9  50 7 8 % 0 00, 0.000 S- 4 
50-32-8 	z, , ,,,I 	I gene SVOC. Polvcydic Arcmaic Hydroulrbons mg 	 

mg;1;ci 
I 

"Cud 
1'1,2009 

, 	 210 9  
51  8 84° 0.009 

.00 
11.3 I 0.0002 16  0-14 

1  205-99-2 	13orco[Kflooramhene SVOC. Polycychc Aroma*. Hydrocarbons 
191 ^ ' ^ 	3cozo[g.h.i" rcrylone SOC. Polycyclic Aroma:ic Hydrocarbons iy0-611 ' A .00.17 0.07.02 13 S I 

	

207-08.9 	Ocrcork - fkiommhene 

	

117-81 -7 	dis,2-cohylheoyl)phthalate (DEHP) 
SVOC Polvcvclic Arornsic H.,•dr, rarhons rng,l, .2 Al 9 	.2 70 0.0002 1 , 
SVOC. Ph:halam tsocrs mQk a 	' 2004 9/ 	.1779  18 16 11% 0.0176 0.047 SS 0.047 0.010 No No 0 

218-01-9 	'Chryscric SVOC. Polycyclic Arommic H „ ,-in - . ,- ,rbons la' 	, :l .2074 9/13,200 9  51 7 86% 7.1., 0.0002 13 0-14 A 
99-87-6 Cymcnc VOC ,,,, 	;k 277 	, 11270, 19 18 5% 0.02 0 020 0.0212 0 02 2 S-23D NA 0 02 2 
53-70-3 Dibco4oh -anthracene SVOC, Polycychc Aromatic Hydrocarbons ig;kg 02771 	3,2005 51 16 69% 0.0047 0.3.1 0.0004 2.9 S 4 
132-64-9 Dibcrizo•Piran SVOC, Oxygen-Conning g/kg .200.1 	9,8,200 0.0047 0.347 t No No 
84-74-2 Di-n-btoyl phthalate SVOC, Phthalmc Es:ers 0.0142 0.34 0.45 5%D 
206-44-0 Fltiommhcne SVOC, PolysyGlk: Aromatic Hydrocarbon mq/k " 	o 	•-. 	9 0.33 0.34 0.000.I 
86-73-7 n. SVOC, Polocyclic Aromaic Hydrocarbons mq q 0.0047 0 0.0002 	1.21 1.24 NA No No NA No No 
193-39-5 Ind000[1.2.3-cdlpyrene SVOC, Polycyclic Aroma*. Hydrocarbons raq/kg 1 	1 51 13 0.0047 0 0.0 	,c. 

91-20-3 Narly:halcne SVOC, PolycyGlic Aromrrk Hydroc,A. ,- .ns mg;kg 0 	C:C: 0 '0.17 1 	0.344 0.0002 	0.48 D NA 6.48 
85-01-8 Phsnanthiene SVOC, Polycyclic Arcolooic Hydroci ■ rA. ,-,, il a 0 	1 	9 	009 i 	0.0119 	I 	0.34  

	

5 		 

	

0.84 	0.1 

	

0.0003 	1.4  

	

01111 	16 
1 

s 
S-14 
S 4 0.7 011 0.157 No No o 

129-00-0 Pyrcric SVOC. Polycy ,- II ,-  An-.matic Hydrocarbons  
PCBs Aroclom 

122, k  

mq 
"'11722179 

, 
/ 

11097-69-1 AVoclor 1254 
11090-82- 9  Aro-olo, 1200 PCBs Aroclois 1 	2779  15 11 2 0.0335 2 	1112 S 4 NA 012 
309-00-2 AIdr,o Oraanochlonnc Pcs:icides mq;kc. 0.001 	0.0077 
5103-71-9 alrha.Chlordane manochlorinc Pcsicides mg a c. 2001 	9 I 39 39 0% 0.001 	107 
12789-03-6 Chlordane (technical) Organoch!orinc Pcsicides mg/k 1 	2779  39 38 3% 0.001 	I 	0 c: -. 

.0001 	CAE'. 28 
M 	6 NA A 

72-54-8 DDD Organochlonnc Pcs:icides m . 	,200 .001.11 -29 0. 0.279 No No 0.002 
72-55-9 DDE 0. 	nochlorinc Pcsicides mg/ka 3. 	i 	1 9 1 " .001. 05 	0.0078 0-29 0.01 A. 0.784 No 91< 0.009 
50-29-3 . 1 	 ,-, n■ ohIo,ms Po 	lades mg 	c. .2 ,• 	2tA 	1 I 54 . 	t A 	.1. 	11. Ot 78 0.0968 S-26D 0.01 0.0978 9 680 , 

319-86-8 1.-1c1,-  Allorins Pss,m,dos mg;ka ..1 0.01 2.9 
6 n hlf -, ,n, Pc.sticidss m J,200.1 

,29,27n.1 
9 
<1 

15% . 	0 001 	1 	0 	77 
t7 

t MO 	0 	.9 S- 	A 0.3 0.000896 11.002. No No 0.000 No No 
959-98-8 Endostilfan I Organ, h1 ,-.nr, Posticidss 19 38 3% 23 42 <9' No No 
72-20-8 1133 in i:anochlorinc Pcsicidcs m 	g 200 1 I 	c , 	:1: 0° 7C1 	C.0778 O. 05 /oD NA NI300 LV NDOSLV 
7421-93-4 ",, ,Yrill Aldehyde ,:: 	an 	.hlk 	0. 	P, so 	idc  

Organochlonn 	.cs-. 
mq 	, :i  
m 	k ',- . 

200 I 
I 	" 	" 	1  

, 	'NO, 
, 	 2009 

	

0.eC 	1 	1.077 

	

., 	t 	0 t:77 
0 	1 05%D  

05%D 
NA 
NA 

ND.SLV 
ND0SLV 

ND,SLV 
lVD>SLV 53494-70-5 End r I n Ketone 

76-44-8 H rtachlor Dmanochlonns P555 id •5 mq;kg ,2c, 200 9 	, 0 0 	1 	0.0077 77 0.00 	0.0004 MW16 No N 
72-43-5 ho vohlor Organoch!odoc Post 	id s j.n.gLk 

mq;kc. 
,2 
' 

„2 

. 12/2005 
1 	' 	0 C A 	7.7.01 MW16 N 

87 61-' I 2 	.hlorobenzene VOC 19 18 5% 11.7721 	11.11012 0.0836 	0.0836 S-23D NA u L. 

95-63-0 2.2.1--rineth !benzene v 	 , mg;ka  2771 9,12/2005 19 19 0° 7.112 	1.17.7  
108-67-8 1.3.5-Thrnethylbenzene V C mgikg 18/2004 9/12/2005 19 19 0° 0.02 	0.106 NA <5ft,D 
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Appendix B-lh Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Oregon 
Screenin 

Levels 
C I 	on 

(max) 

Risk Ratio 
for 

Individual Col  

PEC due 
to 

Individual 
COI Risk? 

(C1=1) 

( 	) 

CPEC due 
to 

Individual 
COI Risk? 

(Q-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due 
to 

Multiple 
C
a 

R 
isk?  

(Q=1) 

( 	) 

C 	C due 
to 

Moftiple  
COI Risk? 

(Q=5) 
Minimum 

3/8/2004 

Maximum 

9/ 2/2005 

Number 
of 

S mple 

Number 
of ND 

Detection 
Frequency 

0.0049 0 1 6 

Detection 
Location Bird 

Receptors 
CASNo An lyte Analyte G oup Units 

mg/k 
I] 

D 
j Tijill 

06 46 7 1.4-Dic.hlorobcnzone S OC. Halogena:cd 
M. 2Bicaoone V C mg,kg 7 9  1 7 0 S 

ce on V C n .!,kci , 27t S 	1 
Benzcoc V C 

m , 

, ut:F• 0.07 . 
0.0719 

0.106 
. 	0.106 

MN 
Carton totrachiorido VOC 9 1 :277,  

108 90 7 Chlorohonzene V C mg, kg ,200,  19 19 0% 0.0719 0.106 
3 Chloro, rrn V C mg/kg 1 	7 9 19 19 0°0 0.0049 7.10.5 

8 	8 Cumcn 	0, 	.1 	lben ene) V C mg/kg 9 1 ,277,  19 19 0° 0.02 0.212 I 	N 
Rt_ Diesel Range Potmicom Hydrocarbons m,Pkg 3,9,207 I 13,2779 32 27 16% 14 97 11.5 1211 S 4 NA 1 

177 41-4 Ethylhonzono V00 mg:kg 0 0049 7. 
kGRO Gasoline Rang, P Jolcum H •drocalbons mg:kg .,, 	, 27 	1 8i.A/2004 2.7 20 1.1 1,3 SB-78 NA 1,3 NA Nc b NA 10 , 
87-68-3 HcoaGhlorobicadiene S OC.. Halogenated mg;kg 5 	•^C 	1 9,12/2005 0.02 0.026 7,225 7,225 S-23D 
75-09-2 \Io:hyl000 thloride V r. 10._.-1 	;kg 

mg:6g 
OA 9:12/2005 0.011 0.529 7,7731 0 7 o NA 0 

104-51-8 n- 	v 	,n 2/2005 2 0.026 07434 S-23D NA 0.0434 
103-65-1 n-Propylhon 	-1 mg:kg 9,12/2005 2 0.106 NA 05%D 
95-47-0 . 0- 	0. rigjlzs! 

mg:kg 8,252071 
7127197,175 019 :D 

108-95-2 Phonol Sv'Ot... Pncoolo and ,tios 	ed Phenols A , ^0 ,  I 
RRO Residual Range Pc,rolcum Hydrocarbons mg;ka ."::,8,2071 . 	:2009 000 S 4 NA 5 

scc-Strylbenzene V C mg:kg 1 	Ot 9 1 ,200,  :2025 0.0222 07222 S-23D NA 0 .222 
1 Totrachloroethylene (PCE) V C mg:kg ,' :09 19 19 0% 0.011 , 1 
108-88-3 Tolocric V C mg,kg Ot„ 0% ---.-- I 0.0719 12 , 	D 
79-01-5 rdchlorootylene (TCE) V C mg:kg 2071 9,12,2779 0.7049 0 D 
330-20-7 Xylene mi ed) VOC mq:kq 3/8/2004 9/12/2005 i 0.0049 0 2 2 :D 

Notes: ' All Level 11 SLV criteria from Oregon DEO. Table 1. Guidance for Ecological Risk Assessment. December 200 ) 
VOC - volatile organic compound 	DEQ - Oregon Department of Environmental Quality 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max - maximum 
NA - not available 
O = 1 for T&E species 
O = 5 for non-T&E species 

EPA - U.S. Environmental Protection Agency 
001- consthtient of interest 
CPEC - constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of COI i in medium 
Tij - toxicity ratios for COI i in medium j 
T&E - listed threatened and endangered species 

	

Tj = Sum of toxicity ra ios for all COls in mcdium j 	147.174 

	

Nij = Number of i COls in medium j 	15.000 

	

1/Nij= 	0.067 
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Appendix B-li Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Mammals 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximm 

Detection 
Location 

SB- 5 

0 	n 
Screening 

Levels 
0u 1 Conc. 
_ 

(max) 

Risk Ratio 
for 

Individu ' i  
COl 

CPEC doe  
to 

Individual 
COI Ris.,.., 

(Q,.1)
n' 

(T&E) 

No 

CPEC due 

t°  
Individual 
COI Risk? 

(Q-5) 

No 

Multiple 
 

Risk R 	o 
for 

Multiple 
COls 

PEC do°  
to 

Multiple 
c 
 01 Risk? 
(Q=1) 
(T&E) 

N 

CPEC due 
to 

COI Risk? 
(Q=5) 

Minimum 

3/8/2004 

Maximum 

9/13/2005 

N 
f 

SOrOPICS 

43 

Number 
of ND 

13 

Detection 
Frequency 

7 	/0 

Min 

9 

Mammal 
Receptors 

15 
CASNO 	 Analvte Acolyte Group 

Metals/Inorcmcs 
ii 

mg ki 
Cij 

0.89 
Tij 

0.059 
Tin 
o 001 7440,04. 	An,mony and compounds 

7440-38-2 	Arsenic Metals/Inorganics mg,: c 20 .05 43 0 1CC 	: 1.12 10.7 S.2D 29 15.7 0.541 N I 
7440-41-7 	3er4ium and compounds Me gior anics 	 . rigLL.cci 

,c,ko 
3,2 	' C. 	200 ,  o F,  A0072S1 83 0.455 0.005 No No C.CCC 

7440-43-9 	Cadmium and compounds Metals/Inorganic ' 1 	o 0.066 25.3 ,- 0D 125 25.3 C.^ 2 No I 	No 0.002 , 
75-15-0 	Thrhon licolfido VOC ,o,ko 12 2005 19 19 0% 0.0049 1.06 D N 
7440-50-8 	Coprer and compounds Metals/Inorganics mg ko I I' 43 0 100% 11.6 219 D 390 219 c. No 0.005 
7139-92-1 	..ead Nle:als,Lo_gr anics mg,kg ;2001 c k 2 	5 48 0 1 	/0 2.24 1NC SB-77 4000 1060 C. 	, No No 0.003 
7.139-97-6 	'.Iero ry ood compounds Nle:als,Inorganics mo,kg 2'.0 7 	0 0.009 0.131 0 09 0 - -. 5 S-2 D 73 0.325 CCC I No No 0.000 
7440-02-0 

782-49-2 
N iokel M 	Ioorgeocs ki 

roo,ko 

2 	I 1. , 2 	5 43 1 9 	/0 4.2 4.2 7 S 	78 625 46.7 0.075 No No o 
Sclooioo-  Nle:als,Inorganics 	 ,,..mga_ 0.05 43 9 7 	/0 0.02 1.2 0 S 	78 25 2.4 0.096 No No 0.001 

7440-22-4 	1,!yer and cornpounds Me:als,Inorganics ,200 7 	/0 002 0.929 0.017 2 1 S-26D NA 2.1 'IA No No NA No No 
7440-28-0 	Thallium Mr-al. , Inorcionics mg,kg __..._,_. I 1. 	2 7 	/0 0.061 0 0.122 S-26D 1 0.122 C 122 No No 0.001 
7440-47-3 	Tooal Chrorniurn leyils,Inorganics 010 1.1 , 41 I 9 , 13,200 /0 5.26 24.7 S 	6 340000 24.7 0.000 No No 0.000 
7440-66-6 	;Zinc ' leoals,loorganic. mg.10:1 ;200.1 I 9,13,213" 1 S20D 20000 3320 0.160 No No 0.002 
9 	b 	2-Vethylnaphth0le0e 596'C Pol 	Aroma'. Hydrocarbons rog.- 1 ,ni ct 0 00 7 0.31 0.0005 0.093 
83-32-9 	Aomori-1:h,, SVOC. Pol 	lir. Aromatic Hydrocarbons 001 Sq 20 ^ 3 ^ 1 1 
208-96-8 	A0000phthvlorio SVOC, Polocvclic Aromajc Hydrcsarhons mo,ko ,20 	• ■ ,I. 3 17 0.0003 0 
120-12-7 Arthrocono SVOC. Polycyclic Aromajc Hydrocarbons mo,ko .01 9, I. 	2 65% 000.13 052 0.01003 
56-55-3 ger, .1,, ,00hrocone SVOC. Polycyclic Arornajc Hydrocarbons 86% 0.0002 10 S-14 
50-32-8 Ber00 .1 , 1 -  gene SVOC. Polocvclic Arorna,ic Hydrcsarbons .100 So 200 I I; 	1. 	200 8 % ,1 0.0002 16 S-14 125 16 0.128 No. No 0 
205-99-2 Benzo[h-flooranonene SVOC, Polycydic krorn0010. Hydrocarbons r, -,,,kr .1 82% 	JCoi7 

0.0017 
1 

191-24-2 Berco[o.h.i . . 00610ne SVOC, Po!ycydic Aromajc Hydrocarhonr I. 82° 0 2 13 S.1.1 NA 
207-08-9 3e0010rk-111,,005e0e SVOC, Polycyclic Arornalic Hydlocarbons 

8,20,2001 
,, 	 05 51 10 8 	/o 0009 01 0.0002 2 ,-14 , 

117-81-7 s, 	h 4 	! ,,hthalate (DEHP) SVOC. Phthala:e Es:ors mn,..o '-132010 0 	^ 0.047 S o 0.047 0.000 No No 0.000 
218-01-9 Chrysene SVOC, Polycyclic Aromatic Hydrocarbons roo,ko 3,8,200.1 C. 	,200 8 	/0 0.009 I 0.0002 13 S-14 NA 13 NA No 

e mm VOC mO, kg 1 	2:,8,20(11 ,-. 	12 	5 % 0.02 ,- 	.D 0 02 2 I NA I No 
53-70-3 IDib0001Foh ,000hr000010 SVOC. Polycychc Arornatc Hydrocarbons mg,kg 3,P,200.1 52005 51 16 6 % 0.00.17 0 	1 0.0004 2.9 S- 	1 NA 2.9 NA No No 	NA 
132-64-9 -1;VOC. 0,voen-Cor,aining Sb 

mci,ko 
00.1 ^ 	1 26 15 0.0047 0.3.17 0 	1 1 1 100 000 0.978 

84-74-2 Lo 	F 	1 	, - 1 .  h hala - 	s ors 62. 200.1 ,. 	.,(4.5 18 18 0.6442 ,r‘  V 11 - . 	 • 	 i 	 I - . 

206-44-0 710,,,i,„ SVOC, Polycyclic Aromatic Hydrocarbons mo,kc •,2.00.1 I 	1 	20( 5 o r't 
86-73-7 TI.o.r000 SVOC, Polocyclic Aronlatic Hydrocratons rno,ko 8,200.1 C. 	1 	0 51 28 4 0.0047 0 	1 0.0002 1.24 S-30D NA 1.24 NA No MEM MEM MEM MENI 
193-39-5 h,i,no[1.43-cd1pyrene SVOC. Polycyclic Arornrcic Hydrocarbons m%k • .01 1 7 / 0.0047 5 S-14 NA 15 NA No MEMMIEMMEMMEM 
91-20-3 'Jr:ph:1,100e SVOC, Polycyclic Aromatic Hydrocarbons ' c 	200 4 	/o 0.0047 0.3.1.1 0.0002 1748 S-30D 3900 6.48 0.002 No MEM 0.000  MEMMEM 
85-01-8 Phonon:Nene SVOC, Polocyclic Aromatic Hydrocarbons -no Sq i C:,1. 	21 84% 0. 0.01 S-14 NA 6.4 IA No MEMMEMMEMMEM 
129-00-0 ,Pyr000 SVOC. PolycycI, 	 n-lauc Hydrocarbons  

P73 	Aroclors 
Lnak 
rng! ,- 1 

20,.5 
C 	005 

51 
15 

5 90% 0.005 
o.01 

0.34 
0.1 

0.0004 
o. s- 	I o 

NA  
0.028 

No 
No 

MEMME2MMEMMEM 
No 	0.000 11097-09 1 Aroolor 1254 

11090-82-5 Arodor 1200 PCBs Aroclors mg 	I 5 11 2 0.0335 0.1 0.022 0.12 ,- 012 NA No No 	NA 
309-00-2 Aldlin Organochlonnc Pes: 	des n_Lal zi< 1 0.001 0.0077 25 MEMMEMMEMMEM 
5103-71-9 alrho.ChIordane Organothlorine P 	des mq,ko 	t 0.001 0.077 250 
12789-03-6 IChlordone (technical) Organor.1-dolin, Posticid .s sg, ko... 	29 , 2 

si.1, 41 	' 	2001 
c, 	5 39 38 3% 0 , E-05 MW16 250 

72 -54 -8 DUD Organochlonnc P007i0i6 .0 152005 39 33 15% 0.00 1.1 00 0.0001 0.0028 29 100 0.002 0.000 No No 	0.000 
72 -55-9 D E Oroanothlorin 	P no,ko 	;29,2 t C. 	 2005 0 	.1 0.0078 9 100 0.00784 0.000 No No 	0.000 
5 	. 3 DDT roanoonlor -I 	P 	, .1, Mc 	I 9,20 c 	I. 	2(4.5 39 18 5 o 0.0676 0.0968 968 S- 	D 100 0.0969 0.001 No No 	0. 000 
319-86-8 delta-BHC Orq000, hlo, in 	P 	s, 	! ,-1., , .^el 00.5 39 39 0% 0.001 0.0077 I 200 IMENIMEMIIIMEM 
60-57-1 Dick-inn agarocl -,1 ,- ., - 1, - 1 ,-. Pestico.es  .10 So 

o,qkq 
mo,1., 

t 
29,21 	1 

C. 	1 /0 0. 	1 0 0 

000 0.0.003 0.0.003 3-23  
3 0.000896 0.000 No MEM 0.000  OM= MENI 

ME:M=1==MM= 
MEMMEMMEMMEM 

959-98-8 Endosulfan I Or_:Encl-, 1 ,-,, , -:  Po,odo  
Organot hlf.0 ,1, Pesticrd, 

0.001 20 "SD NA No 
72-20-8 Endnn 
7421-93-4 Endrin Aldehyde aaanochl,n ,-. Pestiul,  

OrganochI...m, Pos.K.0 , .: 
mpkg  
mg,ko 

,29,200.1 
3,29,201, 1 

9,13,200,  
9,13,213'5 

0.001 
0.001 

0.077 
0.077 

MEMMEMMEMMEM 
53494-70-5 I Endrin ,e,one 
76-44-8 Her,achlor Organochlorine Pes:icid0 mg,ko 3,29,200.1 9,13,2000 0.001 0.0077 0.0004 0 0004 01.1510 15 
72-43-5 ,. 2;g28_ochlonn,  Pos G d .s 

2211_, 
n_ 22Lo 
mgoky 

2201.3.L. 	 ,,_ 	•,_ 0.0011 
0.0U 1 

0.077  
6.0012 

0.001 
0.0830 

0. 
0.0836 S-23D 

500  
87-61 -0 hlorobenzene 
95-63-0 1.2..I-T5eth !benzene V C 0% 
108-57-8 1.3.5-T5rnethylbenzene V C 18/200 9/1212005 19 19 0% 0.52 	0.105 NA <5',0D NA No No 
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Appendix 	Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Mammals 

Constituents of Interest (COI) 
Period of Record Samples 	

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

0n 
Screening 

Levels 
OI Con 
(max) 

Risk Ratio 
for 

Individual 
COI 

CPEC due  
to 

Individual 
,... 	.,.., 

C." .  '''''' 
(C1=1) 
(T&E) 

CPEC due 
to 

Individual 
COI Risk? 

(0-5) 

Risk Ratio 
for 

Multiple 
COls 

PEC due  
to 

Multiple 
COI Risk? 

(0=1) 
(T&E) 

CPEC due 
to 

Multiple 
COI Risk? 

(0=5) 
Minimum Maximum 

N 
f 

S 	pl 

Number 
ND 

Detection 
Frequency 

Mammal 
Receptors 

C 	o Analyte Analyte G oup Units ij ij Tij 	j 

06-46-7 4-D hlorobenzene S OC Halt-  g nated m pkg 318/2004 9/12/2005 0.0049 	0.106 D  
78-93-3 2-31100000 V C rotrkq 3,8,20.0.1 9;12;2005 002 	CC 	0.012 0 0 1 ^ S 	1 200000 0.000 No No 0.000 

V C oc,1,1 3 , 8 , 20 . 	. 1 2 ._t.t 0.02 t s 	1 25 t. 0 0 LA.:. 

56-23-5 
Elenz nr. V C 

mcpbq 1 	CCIII 
;2005 0.0049 	0 3300 NA 

Carbon tetrachloride VOC I 9,12,2009 19 19 0% 	0.0049 	0 2 
108-90-7 Chlorohonzene VOC. mq, k,  0.0049 
67-66-3 Chlr.r. - .1 ■ - .m, V C _....:._. 1111211111911■ 
98-82-8 Cum. -, r, .F. ,- .F rf - q -  /benzene VOC -npkg ;200.1 	I 9,12,2001,  19 19 0% 	0.02 	0.212 
DRO Diesel Range Petroleom Hydrocarbon ,p,kg .1 	5 32 27 16% 5-14 20 
100-41-4 Ethylbenzene V'jC ,, ,kq 1" 0 '..IA oD 
GRO  
87-68-3 

Gasoline Range 
Hoxacblorobutadiene 

Petrolouol  a,pq 8;31;21:01 22 20 9% 	111116111111111111 
5% 	0.C2 	0 	2t. 

1.1 
, 

, 

C.22 
S8-78 . 

SVOC. Halogenated mr.okg .200.1 	9;12;2005 19 18 S-23D NA 0.226 
75-09-2 Me:hylene chloride VOC rocHcq 3;8;2001 	9;12,2005 19 5 7 	/0 	0.C1 ' 	0. 	29 0.0031 0.02C 53-70 730 0.026 0.000 NI. No 0.000 No No 
104-51-8 o-Bo,v!i'oozeno VOC mq, kq 3,8,200.1 	I 	12.2005 19 18 . 0.0434 S-23D NA 0.0434 NA No No NA 
103-65-1 n-ProrOI0000003 V C 0n11, 6.1 .1 	1 05%D 
95 7-C C rnq , kg , 8,200.1 	9;12;2005 
08-95-2 Pnenol SVOC. Phenols god Soi'mi,o,ed Phrook omckll 8.209 2001 1 	" 20' . 

RRO Rd,  esiial Range Petroleu 	Hyd ocarbons m 3,8,201.1 9,13,2CC? 1 600 0-14 NA vl 

s 	3i Ahenzene V C 0111,611 3, 	;20t.. , 	9,12,2009 19 18 5% 	0.02 	0.0 20 0.0222 0.0222 S-23D NA 0 '^^ 
127, 1.:. Tetrachloroethylene (PCE) V C mq,k11 3 	 5 0 	c 
08- Toluene V C rn 200 0.0049 	0.100 0 D 

79-01,,  Tdchloroethylene (TCE) V C =1.<.0 
roq,kq 

	

1 	9;12;2009 

	

18/2004 	9/12/2005 

	

0.0049 	0.1 

	

0.0049 	0.212 120 
<5%D 
<5%D 1330-20-7 Xylene (mixed) V C 

Notes: ' All Level 11 SLV cdteda from Oregon DEO. Table 1. Guidance for Ecological Risk Assessment. December 200 ) 
VOC - volatile organic compound 
SVOC - semi-volatile organic compound 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
max - maximum 
NA - not available 
0 = 1 for T&E species 

= 5 for non-TOE species  

DE0 Oregon Department of Environmental Quality 
EPA - U.S. Environmental Protection Agency 
COI - constituent of interest 
CPEC constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of CO1 i in medium j 
Tij - toxicity ratios for 0101 i in medium j 
TOE - listed threatened and endangered species 

	

Tj = Sum of toxicity ra . os for all COls in medium j 	102.257 

	

Nij = Number of i COls in medium j 	24.000 

	

1/Nij= 	0.042 
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APPENDIX B-1 j Soil Summary (<3ft) with 9OUCLs and Risk Screening 
Terminal 4 SliD 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Plants 

Constituents of Interest (COI) 

Period of Record Samples Detection Limits 
Detected 

Concentrations Maximum 

Oregon 
Screening 

Levels' COI Concentration (90 UCL) 

Risk Ratio 
for 

Indual 
COI 

CPEC due  
to 

Individual 
COI Risk? 

(0=1) 
(T&E) 

CPEC due 
to 

individual  

COI Risk? 

(Q=5) 

Number 
of 

Samples 

Number 
of Non- 
detects 

Detection 

Fr"uen" 
Min Min 

Detection 

Location Plant 
Receptors 

C 	0 Analyte U 	ts Cij 	Distribution Estimation Method nj 
7 4043-9 1 	1H 	 1 100% 0 066 25.3 5-26D , 	4. 	a 0.77 
7440- 'Ll 11:  I 	2005 43 0 100% 11.6 2l9 S-26D 100 .a .4; ).r skewness/ 0.290 

', I 	2005 48 0 100% 2.24 1040 55.77 CH krashee 3.6114 No 
7440-02-0 I 9: I 	2005 43 1 98% 08-78 o 	1,..1 450rametrie ' 	. ).r ok.: Id less) 
778249-2 rt I: 79% 0.02 1.2 0.06 2.4 56-78 1 0.1 	IC..orma A 	 a 	&myna 

14 
7 	66-6 

7.II 771. 0.02  0.520 4. . 	'f1- , 

59 

.....: 	4.arametii., 

•• .1 4.sramets. 
• A . .. 1. 

., .7 .rnial 
7440-38-2 Ars') is g 3/8/2004 9/12005 I 	43 0 100% 4.94 1).:0 	.i.arametric 0 

7439-97-6 ir.1:.rs , 	r,  mg/kg 3/8/2004 9/12505 1 	43 12 72% 0.009 0.131 0.000 . 1_:5;! :Total/skewed ' 	... 	. 	.I 

erminal 4 Sun 1 Onerable Unit 2 Oreaon S r enin Level 	ece tor - Inv rteb a es 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

c Conentrations 
Dot sled 

Cc,tia ons one 	 ti mum Maxi 

Detection 
Location 

0 	n 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 

for 
Individua 

COI 

CPEC due  
to 

Individual 
,n... ,, 

-- -e-  
(0=1) 
(T&E) 

CPEC due 
to 

Individual 
COI Risk? 

(0=5) 
Minimum Maximum 

Number 

Samples 

Number  
of N 

detects 

Detection 
_ 
rrequency 

Invertebrate 
Receptors 

CASNo Amlyte Unmts Cij Distribution Estimation Method nj 

744043-9 Cadinim : 	....pounds 9/13/2005 43 10n1. 5.566 25.3 S-26D 20 2.87 Nor-parametric '191 	hebystee 0 

7440-50-8 Cm. ,  T , 	:I. , 	..ruds k 9/13/2005 S-26D 50 28.97 Nomparametrio M:.:2.aj  for skewress)  
90% Chebyste 

0.579 	 
7439-92-1 r,:: 252014 r 5 	2205 0 48 ,sno 2.24 1040 50077 r 	5013 183.19 Non-p. 
7440-66-6 ..• 1 0 r 	o-21/Ct 200 417.73 Nomp 90% Chebyste 

7440-47-3 U4,k0 1/1,2054 :I; 	3 	our 1 5. 7 Norm: I Studerf54 

74 9-97-6 t 	 ...g/kg 8/2004 9113/2005 43 1 7 	r, 0.009 0 09 0 S-26D Logrormal/skewed 90% Chebystee 

Termina 4 Slin 1 0 erable Unit 2 Ore on Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 

Period of Record Sarnples Detection Limits 
Detected 

concentr .tion.  maximurn  
Oregon 

Screening 
Levels' COI Concentration (90 UCL) 

Risk Ra 
for 

IndMdu 
COI 

CPEC due 
to 

Individual 
COI Risk? 

(Q=1) 
(T&E) 

PEC due 
to 

Individual 
COI Risk?  

(0=5) 
Minimum Maximum 

Number 

of 
Samples 

Number 

of Non- 
detects 

Detection 

Frequency 

Detection 
Location Bird 

Receptors 
CASNo Analyte Units Cif Distribution Estirnation Me hod TIJ 

7440-43-9 .... 3/8/2004 9/13/2005 43 0 100% 0. D .I.arametric 90% CV: . - 
7440-50-8 3/8/2004 9/13/2005 43 0 100% 11.6 21 S-26D .1 	.I.arametric 
7439-92-1 a 100% 2.2 B-77 ..1 4.arametric 

.f-. 	Ism-. Approciniale 7782-49-2 I 	. k 79% 0.02 1.2 0.06 2 SB-78 2 0.41 

7440-66-6 100% 34.5 3320 S-26D 60 417.73 . 	.. 	-I 	ria 90% Cheb sk:.o 
744047-3 SB-76 4 15.27 tv sal Student's-t 
7440-38-2 9/13/2005 1 	111 0 100% S-26D 90% Chebystee 

50-29-3 	 34 j 9/13/2005 	If 	j 	ii 	j 	54% 	j 0.0040.01/7-i j  0.0804  

Termina 4 Sun 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - Mammals 

0 0968 S-26D 90% Chebystev • .a.84 

    

Constituents of interest (COI) 

Period of Record Samples Detection Limi 
Detected 

oncentrations Maximum 
Detection 
Location 

Or 	n 
Screening 

Le 	. COI Concentration (90 UCL) 

Risk Ratio 
for 

Indual 
COI 

CPEC due  
to 

Individual 
COI Risk? 

(0=1) 

CPEC due 
to 

individual  

COI Risk? 

1 

Minimum Maximum 
Number 

of 
Samples 

Detection 
Frequency 

Mammal 
Receptors 

CASNo 

132-64-9 

I 	Units ., 
1 	. nr,k. 

Cij Distributor) 	Estimation Metho 

04 9/8/2005 % 0.0047 0.347 0.0002 0.2 S 4 0.002 -I " 	m.ria 	90% Cheb sk or/ 

Notes 
	

001/CL 00th upper confidence limit 	 CPEC - const Went of pp/c tel ecoloocal concern 	 T&E Itsti, threatened and en anoered sperles 

mo/kg milli/ram per kiloorain 	 SLV - screeni cj level valu 	 = 1 for sted threatened and endanoered ( 8E, species 

inn minimum 	 Cij concentration of COI 	 0:00111:0:1 	 0 = Slot on-TUE species 

in. maximum 	 Oil toxicit) ratios for COI n medium j 	 DEO - Orwjon Depa went of Environmental Quality 

501 constituent of interest 	 SVOC serni 	 orrjanic compound 

9.0UCLs were calculated usino ProUCL software and EPA (20021 ouidance Each dataset was tested for distribution (normal prnma and loonormal, an the appropriate calculation method was chosen on that basis Non parametric methods thr Cala:inn/ the 000CL were uswi when the dtstnbution was unknown or wl 

the leOnern , al distribution 5, was highly skewed (02 5, 
All Level II SL V criteria from Orerjon DEO. Table 1. Guidance thr Ecolonical Risk Assessment, December 2001 

F PA 2002 - Calculabno Upper Confidence Limits for Expopsure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10 (Decmber 20021 

EPA 2004 - ProUCL software. version 3 00 02. Download.1 at hltp //www epa oov/nerlesdlltsc/foml htm (11 /20/06) 

Hiohliohts indicate that the 904CL is ijreater than ay. Bold Italics indicate that 001/CL is /realer than SLy for non-TIE species (H0 55, 

C Pr9ectFiles,Job,0219-010-000•USCST4_0U,Risk AssessmentEral_RIAJables,EcoRiA ,Appende_B-1_002._soil 	 Paoe 1 of 1 

KMB00008521 



Appendix B-lk Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Plants 

Constituents e hterest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

6 

Oregon 
Screening 

Levels 

Risk Ratio 
01 Con 	for 
(max) 	Individual 

COI 

CPEC due 	 PEC due 
CPEC due Risk 

to 	 to 
. 	,. 	., 	. 	to 	for 	hi 	.*. 	. 
' n ''' ' '"ua.; IndMdual 	Multiple 	u "'"  
C 

°I Ri°1"  COI Risk? 	COls 	
01 Risk? 

(Q=1) 	 (Q=1) 

CPEC du 
to 

Multiple 
01 Risk 
(Q=5) 

Minimum 	Maximum 

9/ 2/2005 	9/ 3/2005 

Num 
of 

Samples 

13 

N 	ber 
of 	 D 

12 

Detection 
Frequency 

8% 

Mm 

1 

Mao Mm 	Moo 

0.0728 	0.0728 

Plant 
Receptors 

5 

	

CASNO 	 ,. nalyte 

	

7440-3C-(. 	An:P 1 on 	cornr o 	Is . -e1r, 
Analyte Droop 

Is•Ino e 	o cs 
Units 
mg kg 

C . ' 	Ttj 
0 O72 	0.015 

(Q=5) 
(T&E) 	 Tin 	(T&E) 

No 	No 	0.000 
7440-38-2 ir•.. O.10dnoroan 	s roi kg 	. 12•2C /0 ■ 1166111111121511 

MEM 
S-26D 10 	iS 7 	1.571 V 	IIIIIINEMENIMEIN isansammom 7440-41-7 	3c., - .1hcc - , -mo : 	1, 	cl, MetalMoorganics mci kg 	9,12,2CCO 	', 	5 13 0 100% S-30 10 	0.3S2 	0.03f. 

7440-43-9 % IraIILLsno anics oq,kq 	9i22.0 13 0 100% 0. I 1 S-26D 4 	25. 	6 	25 0 . 052  MIEMMIEM 
75-15-0 	IC.ort - 	.ThscIA , voc. mg 	12,200S 	9,12CCO 1 1 0 0 1. 06 Milan■ D 	NA NAMEMMIEM 
7440-50-8 \h. No. Ioorooics i 12,2CC5 	9,1 	( C. 00% ■MiEEMBEM S-26D 100 	I 	2.19C V 	0.01 8 	No 	N o 
7139-92-1 ,letalollnorganics rn /kg 	11 	CA , 	9132CCO 13 0 100% ■EliEll WWI S-26D 50 	868 	17.36 -  
7139-97-6 

'lick 
' , :a1,1nor an 	s 
\1eoIsioor000ios 

, 12 	C S 	9,12CCO 
n N KCI 	C: 1 

13 6 54% 
1 	/o 
1 	/0 

0.0638 rim 0 0092 LEM ■•113E 0 . 5  ■CliEGI 0.179 

S-26D 
S-30 

1.0& 
0.683 

KEEN 0.479 
to 	 ..t'.06 
to 	 C 

7440-02-0 
7782-49-2 	',el, 	m Metalsdnorganics mcpkr.1 
7440-22-4 '.1 ,-,,Is•In ,-,,nirs mcpkg 	.012,200O 	n. 	.-.r. --: 13 8 3 	/0 0.495 Eggirmigi 	1 S-26D 2En= 1.05c 
7440-28-0 	TI,Illc, ■ roq,kq 	,12,2CCA /0  0.495 0.529 	1 0.00 	1 	i 2 EI2E■1■1KIEEM 0,122  
7440-47-3 ■ Is 	111 , 	cl 	il 	II ,  oti,k .19 12,2CCA 00% I 	12. S-29 1 	 kL 	23.80C 
7440-66-6 tals,Inorganics mg/kg 	11 	CCO 	9, /0 S-20D 50 	 06.100 
83-32-9 	. 	. .-1 ,- ..  Polyoyclic .Arornatic Hydrocarbons  

SVOC.. Polycyclic Aromatic HydrraArbons 
mg/kg 	, 12 2CCO 	9, 12t 
rogikg 	1 	I:, 	 u5 

21 
24 

13 
16 

4 
3 

0.0136 
0.013C 

O.O77 	. 	1.i 
0 	7 1 0 

S-30D 
S-29 

20 	1.1 8 	r..c.Oc: 	 0.001  
NA 	C.17 6 209-96-8 	,,, - ThV 000 

2 7 SVOC. Poiycyclic Aromatic Hydrocarbons mci 	 ', 05 24 7 71% C.C13 0.52 	. 0.0C. , i 	P S-2 A 7 
56-55-3 	ozJ ohrooeo. Sv00. Polycyclic Arono-cic H Amcor-bons oq,kq 	9,i2, '005 24 0 100% 0 	'1 	+ S 	.A 5 
50-32-8 	f: 	1 SVOC. ° ,1•A- •, - 11 ,-  Ar,rnatic H• dr000rbons mq g 	- 	 005 s 7.79 ====== 
205-99-2 	3oz 	!I: il 	.roo,ho SVOO.. Po 	- 1 	ma: 	H• drocarbons mg 	q 	9,12,2005 	9,1 	0 5 24 0 I 0 	i S 	A NA 8 
191-21-2 	z'enzo[g.h.Ccervle /4400. Polycych 	Aronvoc Hydrocarbons mg/kg 9/12/2Cc ,  12005 

1 - 	 - 	 5 
/7/72005 9 8 1 

	 0.0139 

0.0142 

t: 0139 	C.Ci79 	1.77 
0.00.53 	7.20 

u 05 	t. 	:17k 	01 

S-28A  
S-28A  
8-25 

NA 
NA 

7.7-1 	 ME: 3EM 
, 2 	- - 

207-00-9 	Benzo[kfklorarcheno SV0O. Polycyclic A, omatic Hydrocarbons  
SVOC. Ph7holate Esters 

mg/kg 
rng/kg 

9/1212U,:C]' 
9/12/2/7.9 117-81-7 8is(2-othyll -,:rhthalate (DEHP) 

218-01-9 Chrysene SVOC.. Fad ,n !Olio Aromatic H drocarbons mg/kg 9/12/2009 	9;13,2005 24 0 100% 0.0179 	7.19 S-28A 
99-87-6 Cymene /700 rng/kg 9/12/2009 	9,12,2005 1 0 100% 0.0212 	6.6212 S 	D 
53-70-3 Dibenz[oh -anthrocene SVOC. Po 	. .11c ALE,22 . 1ydrocarbons rso,kq 

mcpkg 
9,12,2909 
9,12,2009 

9:13,2005 
9,13,2005 

24 
9 

1 
9 

96% 
0% 

0.0139 
0.0142 

0.0139 	0.0048 	1.53 
0.054 . 

S 	A  
200 84-74-2 Di-n-keyi chthalate hthalate Esters 

206-44-0 .1-1:wan:hone 4900. Polycyclic Aroloa:ic H•olrocarbons kg :, 2065 /0 0-28A 
86-73-7 1 Isorone 8400. PoWyclic Arnw:A. Hydrocarbons mcPkg 1212009 , ■ .,. 46% 0.0136 0.0773 	n cx - 

MEI 193-39-5 101000[1.2.3-cdlpyre0e SVOO. Polycyclic Aromatic HydroGarbons rocpkg 912,2005 9 96% 0.0139 00119 	C ''" 
91-20-3 '1,h:hal:me OVOC. PolveveIjeArooroje Hydrocarbons mcpkg 9,12,2009 9,13,2009 25 14 44% 0.0131' U 	 00 ,,  .. 	.. 	, .D 10 6.48 	0.648 	 5 No 
85-01-8 .1-1 	an-  rene /0900. °:-. 	,clic Aromam Hy ro arbons mcpkg 9,12,2069 9," ^CO 100% 0.0097 .A 
129-00-0 P ., 	ric SVOC. ° 1 . 	h 	Drnatic Hydrocarbons mg/kg ' 	1' IN' 0.0195 8.28 S 	A 
11097-09-1 A,odor 1254 P03s Aro:, rng/kg , ,2 2CCS 9,1 	00 O.' 	 , 	( A 
11096-82-S lOr 1 260 PCBs Aroclors mg/kg 9 ' 	CA , 9 , 1 	200 - 	- 6.0391 ME:M=EM N. ME: 31:M 
309-00-2 ":1,10 Oroo<hior,00 Pesticides mg,'" 9,12,2CCS 9, ..,2(.0 - 	1 C.CC7 NA <, :D INIUMMIEINIMEMMEMMILMI 
5103-71-9 A r ha-Chlordane Omanochlorine Pesticides rn. 	Kg 9 12 <5' :D =====IMME EM 
12789-03-6 Chlordane (technical) a do, ,chlorine Posturies 1 	0 .001 C.CC77 NA < 	D 
72-54-8 DDD 0,0 ,-■ 0 ,ohlorino Pesticide n 	g 1 /0 0.001.1 0.0077 	0.0001 0.0028 9 NA 0.00279 
72-55-9 DDE Organochlorine Pesticides roq,kq 1126091 9/13/2005 36 31 14% 0.0014 •. 	O. 0-29 NA 0 . 00784  =====MME IEM 
50-29-3 DDT Organothlorine Pesticides mg: 	A A 9/13/2005 36 0.0014 , u co1 78 1 0.0001 C.C956 0-200 NA 0.0968 MEMI=EMMEMIME M 
319-86-8 delta-BHC OrNOo<rhI0400 Pesticidss m0d3 2009 9/13/200g 30 36 0% 0.001 1' D =====EMIME EM=EM 

,. 1. 0896  ME2.1 MEM ME1111ME EM 60-57-1 lDioidHo Or,i0000hiorioo Pc•s - icides mcpkg 9: 2,2005 ., 	t 17% 0.0014 I 	0.077 	Cc 	A. .,, NA 
959-98-9 Endosulfan I Orgenochlorine PoslcTh roci.;kko 2,20CF,  0.001 0.0077 D ME:MI=3M 	IME: 3EM 
72-20-8 l=pdrin Organochk.rhe Pesticidos 

. 	
:-. 21 

9,13,26691 
0% 0.0011 0.0678 NA < D MEM 

. D MEM 7421-93-4 knrinn Aldehyde Omennohlorine Pesticides mg/kg 36 36 0% 1'.x:n1,1 0.077 NA 
53494-70-5 En drin or 	 . _,Jrgannoh1nrino Posicidos rogikg 0% 0.0014 0.077 NA < D 	oR 	NoIM112■11! 
76-44-8 1 -1 ,-."-tachlor ,::g-  anochlo, or P .s 	d, mcpkg 2,2005 9;13,2C.C' 	36 36 0% 0.001 0.0077 NA <5%D =====EMME EM 
72-43-5 - .1,1-1o,ythh, Organo-hlonn 	° 	r, mcpkg n 	00 ,  9, 13,21.1': 0% 0 0014 0.077 NA <5%D 
87-6 	6 2. -Tr 	lomh .nz V C -ng kc 1 	S •12 210 1 o c 0.0836 .D NA 0.0836 
95-63-6 2..1-Trimotnylhenz V C ro. 	Kg 12,2 t ' 	b < 	D 
108-67-8 1 .3.S-Trimothylbenz 	e VOC oi,kti 0% C.! 106 NA < 
106-46-7 1.4-Dichlorobenzene 	 . ,S7._.9, . Halo enated  

VOC 
mcpkg 
m 

9,12,2CCS  
9 	/2005 

9,12 
9,12/2005 1 1 

0% 
0% 

n.ioo 
1.00 1.06 

0.106 	 NA 
NA 

<5' D 
<5‘,0D 78-93-3 2-Buta000e 
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Appendix B-lk Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Plants 

Constituents of Interest (C01) 
Period of Record Samples Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

Oregon 
Screening 

Levels 01 Conc 
(max) 

Risk Ratio 
for 

Individual 
CO1 

CPEC due  
to 

Individual 
col Ri k?  

' 
(0=1) 
(T&E) 

CPEC due 
to 

Individual 
CO1 Risk? 

(0-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due  
to 

Multiple 
Col Risk?  

(0=1) 

C PEC d 
u  

to 
Multiple 

COl Risk 
(0=5) 

Minimum 	Maximum 

9/ 2/2005 	9/ 2/2005 

N um 
of 

SampleS 

1 

Non,ker 
D 

1 

Detection 
Frequency 

0% 2.65 2.65 

Min 
Plant 

Receptors 

NA 

CASN0 Analyte Analyte Gro p Units cii 
<5%D 

J Ti yr] (r&E) 

67-64-1 Ace one V C mci kg 
7 -43-2 3en. n ,  V C ro.1k 9/ 2/2005 	9,12 2005 0.106 C. 	 6 D 
5 	5 Corb<o 	rachlonde V C ro.lk 9/ 2/2005 	9 , 1 	2005 =,1=1== 0.106 1 	0.106 NA <5%D 
08-90-7 Chlorob000000 V C roc kg 9/12,2005 	.. 2 2005 1 1 0% 0.106 0.106 D 

67-66-3 Chloroforrn V C rno,kg 9,12,2005 	9,12,2005 0.106 0.106 
98-82-8 C rnene iso.ro. Ibooz000 VOC mq kg ^ 	14 '-• 	9,12,2009 1 1 0% 0.212 0.212 D 
D 0 Diesel Ran e Pe roleum Hydrocarbons cocks 9,12,21/CS9,13.2009 9 6 3 	0 2 S-29 
00 4 4 Ethylbenzene V C mq,kg 9,12,21/1/99,1321/CS 1 1 0 0 0.106 0.106 NA < 	D 

87-68-3 He 	h!orokradion . SVOC. Halogena rn /kg I '-' 	12 /11/CS 	9 , 1 	21 0 ,_ o. 
75-09-2 
104-91- 

Methylcor 	loriric 
o-9v,ylhcoococ 

V C 
V C ,,,, Kg 

1 
i., ' 	 /0 

0.529 0.529 
0.0434 0 0 	' D 

NA 
NA 

< 	) 
0.0 , 1 

03-09- n-Procylh 	- 1 	- 1 V C n 	.. 1 0.106 0.106 NA < 	D 
9 o 	n• V C n 	Li Ot S 	9, 	^. 0.106 0.106 1 < 	D 
R 0 dual Rooqe Po,ro!o,,or Hydrocarbo s t 531 59 34 138 S- 9 NA 138 
35 9-88 /-3v:ylhoozvo, VOC. mci kg "'" 9. 12,2009 1 0 100% 0.0222 0.0222 S 	D NA 0.0222 
27-1 	.1 To:radllor, -.:h ,I ,-.ne (PCE) V C n 	g 200S 9,12,2005 1 1 09. 0.106 0.11/ „.: 

108- Toluenc V C mg,kg 9,12,2009 9,12:2005 1 1 09. o 1/1110 „ 

79-0 	0 Trichloiou.h,Lc.ric. (TCE) V C rog,kg 9,12•200F 9,12,2005 1 1 0% 0.106 0 	0 
1330-20-7 Xylem, ,rni,ed I  VOC  roa,ko 9,12,2 ., i, 	005 0 00 
Notes: ' All _eve 	V critena from Oregon DEQ, 

VOC - volatile organic compound 
SVOC - serni-volatile organic compound 
ND - non-detect 
rng/kg - rnilligrarn per kilograrn 
min - minimum 
max - maximum 
NA - not available 
o = 1 for T&E species 

= 5 for non-T&E species  

TaHe 1 Guidance for Ecological Risk Assessmen: DoGe -nher 20011 
DEO - Oregon Department of Environmental Quality 
EPA - U.S. Environmental Protection Agency 
COI - constituent of interest 
CPEC - constituent of potential ecological concern 
SLy - screening level value 
Cij -concentration of COI i in medium j 
Tij - toxicity ratios for COI i in medium j 
T&E - listed threatened and endangered species 

	

TI = Sum of toxicity ra los for all COls in medium I 	121.819 

	

Nij = Number of i COls in medium j 	15.000 

	

1/ Nij= 	0.067 
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Appendix B-1L Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record 

Non-detected 
Samples 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

S 6 

Oregon 
Screening 

Levels 
COI Conc. 

• 
(max) 

Risk Ratio 
for 

ndivIdual 
COI 

CPEC  do° 
to 

Individual 
,... 6 ., 
  ' 

(0=1) 
(T&E) 

due 

Individual 
COI Risk? 

(Q=5) 

Risk Ratio 
for 

Mulfiple 
COls 

CPEC due 
to 

Multiple 
COI Risk? 

(0=1) 
( 8E) 

CPEC du 

t° 
Multiple 
01 Risk? 
(Q=5) 

Minhnurn 

9/1212005 

Maximum 

9/ 3/2005 

um N ber 
of 

San. I, 

13 

Number 
of ND 

12 

Detection 
Mm 

Frequency 

8% 	1.48 

Mao 

1.74 

Mm 

0.0728 

Mac 

0.0728 

nvertebrate 
Receptors 

NA 
CASNv  

440 	v l 

Ana! to 

n r, n 	:nr, corn -o in Is 
A alyte G oup 

.1 	alq , Innrq 	lics 
Units 

mg,kg 
Cij 	Tij 

0.0728 
Tin 

NA 
7440-3 	2 Ars, nl M 	:Is,!oorqooio roglkq 9/12/2C - i3 2CC5 13 0 100% 0.262 
7440-4 	7 3er, ih ■ In, ,r,1 C.I,1,,, , 1 , , ls,Inorganics 0.1k. 9/12/2CU'' ':"13,2005 13 0 100% , 	0.18.0 C.302 
7440-4 , 	lls,InFT,Thn Cs mg/kg 9112i2C. ,. MMM= 25.3 S-26D 20 25.3 	1.265 No 0.015 MEMMEM 
75 	5-0 Itn 	,-I1 	HI 	h VOC mg,kg c12,2009 9,12,2005 milmm= ELIMMEIE■■ MIEMINIIRCE 'IA L No MIEMME:MMEM 
7440-50- , ls,ln , 	■ nics mg,kg I 9,12,2005 

11 	'9 
I 9;13;2005 

9:1;:20' 
13 

=MI 0  % ■■Eini 
1=MMIM MEMEEMIECEMEMMEM 

868 IMEI•MEEM 
•1.38C 

868 	1.736 
No 0.050 MEMM= 

7139-92-1 ,Ic:als,Inorgamos mg,kg No 0.020 
7139-97-6 ,. 

•Jio 	! 

etals,loorganics 
'd 	llsdnoroon 	s 

mg,kg 
m 	q 

1 	CO 
9112/2009 

913,2CCA 
9,1_ 005 

13 INIM MON 0.0638  CM 0.0092 , 	5  
20.5 S 0 

EZEI•INICIUMMOSIM 
200 

3.250 
20.5 	0.103 

No 0 C37 
7440-02-0 No No C.CC1 
7782-49-2 ,ol ■ nl,, Is, noraan 	s 9/12/2009 9; 112005 ,9 0.479 S 24 70 0.479 	0.007 
7440-22-4 / -i 	Ino .-,-,r,rd M,77/, I nora In 9/12/2U 5  I 	,,. 	2C:05 IMEIMMINIMII 0.495 0.929 0.0 NEEMIII IIIIISM 0.042 0 
7440-28-0 TI,Ihnn, 9/1212C 1N2CC5 ====...1 0.495 0.029 0 	1 : 122 EMSEEMEMEMEM NA  
7440-47-3 Inorgan 	s MI 9/12/2C -  13 2CC5 MiMM= 0 	/0 l 	12. 13.8 S 9  MEMMEM 59 . 500  
7440-66-6 Ilsdnoraan EREMIESEI

E'l
9/1212009 ' 9;13;2005 

13 
2.1  

0 
13 
16 

I 	100% 
1 	46% 	0.0136 

0.0136 
0.0773 
0.347 

0.0090 
I 0.0t117 O. 

, 	D 

S-29 

MEEMIEM 
MEMIIIIIM

NA 

16 . 600  
NA 

C.176 

1  
1 83-32-9 ,, 	„ , 	■ . Pncv V oIk.Aroroe0cH drocerboos 

rn 	g 
- 

' 1,rhThylene S' DC Pol yyrJi 	Aro ma - 	Ir. arhons 
2 7 1 	hc, ,-,-,o, S,I0O. Pr4voyclic Aronoltic H y Ir000rloos m.Ik. 9/12/2009 9,112005 0 0 38 0.52 . 0.0034 0.717 S-28A NA t 	7 

50 	5-3 
50-32-8 

_,,- ozci, ,rchrocen. ,S,I0C. Polycyclic Aron-ojc ilvdrrcoiton. 9/12/2009 9,13,2' .  MEMM= 1.0 o.1101 0.08 S-28A 
0.1 	- S00C. Poly/ydic Aromajc Hydrocarbons 9/12/2009 9,102005 MEM=M 100 0.11.0 	I 7 .79 S-28A NA MIIMMIEMMIEMMIEMMIEM No MI= 

205 99 2 ■ L il ■ ioranth,, OVOC. Po, y, J 	Ai rn 	ie F dro, 	tons 9/ 12 /2005  1 9 ; 102005  MMI=MMIM 0.007' .01 S-28A NA M3MMEMM=MEMMEMMIMM= 
Oeozo[o.h.irerdeoe SVOC. Polycyck Aroma 	ivdrocaitons 05469 9/12/2000 9, 10, 2005 mimmimMillin 0.0 i 	9 0.0139 0 S-28A NA IEIMMEIMM1111========11= 

2 7 ', Bcozo[kllooroo:heoe SVOC. Polycy 	on, 	HyrIrocarbon, mq,kg 9/12/2009 9102005 24 0 0.05 S-28A NA 7.26 	NA No No NA NO No 
11 7-81-7 
218-01-9 

-e hylhe 	hmalate 
,11,- .vsene 

DEHP SVOC. Phthalate Esters 
SVOC. Pol c clic Aromatic H drocarbons 

IYI 	/6 

• 
9/12/2009 
9/12/2009 

9,112005 
9,112005 

9 
IMIEM=M 

8 0.0142 
0 	/0 

0.0548 0.017; 
0.0179 

0 .0176 
6.19 

S-25 
S-28A 

NA 0.0176 
IMIDI=ElliEMIIMEEMMICINIMIUMMICIMMICM 

9-87-6 ,. , mem VOC m /kg 9/12/2009 9,12,2005 milmorm o 	/o 0.0212 S-23D 1111111211IMIZEIN IIIIIMINEMIMIIIMEMONI 
53-70-3 Dbenz[ah- anthracene SVOC. Polycyclic Arno-olc H drocarbons rorokq 09 1  9i1: 200 5 MEM=j= 96 /o 	0.0139 ! 0.0139 0.0048 IMMMEMME= 1.93MEMMEMMICIMMEMMICIMMEM 
4-74-2 Di-n-butyl phthalate SVOC. Pl-yhalate Esters _ 0% 	0.01.12 0.0548 

206-44-0 I-Pp-Tao:Ilene SVOC. 541. ,-  ,,lic Al oneric Hydrocirchons rog,kg 05 2.1 0 100% 0.0265 11.1 S-28A NA 11.3 	IA No 
6-73-7 1-luorene SVOC. 54.1.. ,- 	cJi,. Aronsroc. Hydroccrbons mq,kg 02005 2.1 =j1i= 46% 	0.0136 0.0075 1.2.1 0-300 30 1.24 	0 . 0.11 MEM= 0 . 000  

193-39-5 Indeno[1.2.3-cdlpyrene 0000. F',,Aic Aromatic Hydrocarbons mo,kg 9,12,201./ ,13,2005 MMIMM . 	/o 	0.0139 4.16 S-28A l 	IA MIIIIMMMMINIMMM 
1-20-3 '1,i-htha!ene S00C. Po!ycydic Aromajc Hydrocad,ons mcpkg 9,12,2009 1 9,13,2005 MEMMIMMIEEMM 0.0136 1 0.0056 6 s-30D MEM 6.48 	IA INIIIMIMMMIENMEIMINIZIM 
5-01-8 Phenanthrene 01100.. Polycyclic Aromalc Hydrocarbons rnsPkg 9,12,2009 9,13,2005 Mg:M=1M 00% I 0.0097 6.3 S-28A MEMMEM IA MEMMIEMMEMMEMMEM 

129-00-0 Pvrene Polvt:vdic Alornalc H drocarbons 9/12/201:5 913,2005  MMMIDIEM■1■ 0.0195  KliiiMEIMMEMMEMMEMMEMMEMMEMMEMMEM 
11097.09-1 Aroclor 1254 's Arodors 9/12/2005 I 9,1,2005 pm= EXIEBEEM■■ MIEMESEEMMEMMIEMMICMMIEMMICMMEM 
11096-82-5 ., dor 1260 P,Bs Arodors mg/kg 9/12/2009 9;13/2005 0.0335 0.0391 NA <5%D 
309-00-2 541/o OrganooNonnc. F,,cides 010,60 9/12/2009 9113/2005 0.001 0.0077 NA <5%D 
5103-71-9 A-ha-Chlordane Organochlodi, ,,,cides rog,kg 9/12/2009 9'13/2005 0.001 0.077 NA <5%D 

2789 03 6 Chlordane technical Organochlonne Pesticides rnsykci 9/12/2009 913/2005 0.001 0.0077  M1121MIMEMMICIMMEINIMICIMIZIM 
DDD Organoch!onne Pestichies mq,ku 9/12/2009 I 9113/2005 36 31 MIN 0.0014  0.0077 0.0001 0-29 NA 0 . 00279  INIMMEMMEMEMINEMMIN 
DDE Organochlodne Pesticides mg, kg 9/12/2009 9,13;2005 36 31 MM. 0.0014 0 077 : 	0.001 -  1: 9  MEM 0.00784  MEMMEMMEMMEMMEIMMEM 
DDT Organochlonne Pesticides incykg 9/12/2009 9;13;2005 ====1.M. 0.0014 0.0968 MIMMEMMEMMEMMIMMM 

319-86-8 delta-BHC Organoch!onne Pestichies 9/12/2009 . 9,13,2005 mgmmammammisi , / , 77 I ■EMMEMEMIEMMEMMEMME2MMEMMEM 
o 	I I Di -1drin IEE=Mil EIDESIMMea=====12.11rntEDI 0.0009 S-30A MEMEEEEMMMMMMMIMMMMM 
59 -96-H _n o ul an 1 -,rolno, h 	..s 	dr 9/12/2005 

109... 
1 

9,13,2005 
9,13, 2005 
9, 1 

21 n  

=ffEIMINIMIEM 
MMMMM:3M 
=1.===== 

M=MMIMMIE/ 1 
0.0011' 
0 . 011.1.1  
0 . 06-11  

0.0678 
" 0 . 077  

1 0 . 077  

0 . 0003  0-23  
MEM 
MEM 
MEM 

<5°/09._'NA 
<5%D 	NA 
<5%D 	NA 

■112M11111111============= 
IIMIENMEIMMIEMIMEIMINEM 
MEMMEMMEMMEMMEM 
MEMMEMMIMMEMMEM 

72-20-8 
421-93-4 

1=ridnn Drganochlonn 	P .s cides m 	q.  
lEndnn Afrlehyde OrqeooehloHoe P .s cir 

3494-70 5 711150 , Organochlonne P .s 	dr 1  9 	I t:C: 
76-44-8 H , 	-1 	hlor Orll0000hloHoe P .s 	s ,11:611 I 9 	,2005 I 9;13;2005 36 30 k 	0.001 I 0.0077 MEMMEMIMMMMMMMMMMM 
72-43-5 ho 	51 ,  ganochlonne Pe 	, mes 1 a kg " :OS 9, 1 	^t 05 0.0014 0.077 NA <5%D 

7 	6 2 	Tr 	oroh .nz mq,kc 1 	9 9:12 2005 I 0 100% 0.0830 0.0836 S-23D 20 0.0836 	0 .000 
5-63-6 :1-Tnimethylbenzen, s 912,2009 9. , 	005 1 1 0% 	0 106 0.106 NA <5700 
08 67 8 1.3.9 rh Ibeozo0e n o ko 9/ 2/2005 

9/12/2005 
9/ 1 2 2005 

EIESSOMIIMII 
1 1.1.106 

= 0.106 
0. 
0 	■ 0 MINIIIMII 20 

<5%D 
<5%D 	NA 5 <0 I 06 46 7 4-Dichlorobenzene 0000. HOlo eoeted ma 	11 

78-93-3 2-Butanorie 000 rog,kq 9/12/2005 9/12/2005 1 1 070 	' 1 NA <5%D 	NA No No NA No No 
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Appendix B-1L Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 

Levels 
CO1 Conc. 

(max) 

Risk Ratio 
for 

Individoal 
CO1 

CPEC due 
to 

. 	., 	. 

01 Rik'? s 
(0=1) 
(T&E) 

CPEC due 

Individoal 
CO1 Risk? 

(0=5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC due  
to 

Multiple 
01 Risk? 
(0=1) 

CPEC due 

te 
Multiple 
01 Risk? 
(C1=5) 

Minimum Maximum 

9/ 2/2005 

Num 
of 

Sa 	pl 

Number 
of ND 

Detection 
Frequency 

Mm 

2.65 

Mao 

2.65 

Mm Mau 
Invertebrate 
Receptors 

CASN0 Analyte A alyte G oup Units  
1 
D 

I) 

67-64-1 Ace one VOC m kg 9/ 2/2005 
71-43-2 Benzene V C rna kw 2•2005 9,12,2005 0 	0 0 	10 < %D 
56-23-5 Carbon to:rachlodde VOC mcvka 1112,2005 . 9,12;2005 o <5%D 
108-90-7 Chlornl-cozene VOC nna 

m 	Ica , 
:12;2005 

67-66-3 Chloroform VOC 9;12;2005 0.100 . 	0 	l.t. NA <5%L .  

98-82-8 Curnene ,isonronylbenzene) V C rncpkg /.11.11115 9,12,2505 1 1 0% 0.212 1 	1^ NA <5%D 
DRO Diesel Ro - -e Pe roleurn Hydrocarbons mcpks 0 .5 9 6 3 	0 29..! 29.5 14.9 36.2 S 9 NA 36.2 
100-41-4 Ethwenzons V C ,cpkti I 9,12,2005 ' 9, 2;2005 1 1 0 0 0.150 0.10 05%D 
87-68-3 Hexachlorohutadione SVOC.. Ho lonnoorooS 2:2505 0.221' 0.220 -23D NA 0.220 
75-09-2 Methylene chloride VOC 010:51! 2:25 05%D 
104-91 -8 o-9no'jIhoozo VOC roo, kq '.% 2 2005 1 0 ' 	,,, 0.0434 0.0434 D NA 0.0 34 
103-55-In-Propylbe, 	,1 1  ma 1,1 . 	2;200 9: ^ 2005 0106 0.106 NA <SlID 
9 	o-Xv!en. V C rna 	g 9 12:25 -:5 9:12:20 .5 1 1 0% 0.106 0.106 NA < 	D A 
RRO 	r 	dt al flooqo Petrolourdrocarbo s nng/ g , 2005 9 4 56% 53.1 59 34 138 S- 9 NA 138 
135-9-88 	,, 	-9t..v1henzeno 1100 rn / ' 	11;:' ' -' "12:2005 1 0 1 00% 0.0222 0.0222 S 	D NA 0.0222 
127-18-1 	Totrachlor,1 ■ ,1 ,-,ne (PCE) VOC ma 511 :200 9 , 12:2005 0 	0 0 <5% D 
08 	iToluene V C me Ica 9 , 12 ,2009 1,155 NA <5/oD N 

78-01 -0 	richloro 	1,L 	ri 	(TCE) V C ma ka . 	^•^ .0 i 	.1 0 D 
1330-20-7 	Xylem, ,nnined ■ V0O. 	 rmka 9:12:2009 9i 0 o 0.212  0.212 
Notes: ' All _eve 	criteria fronn Oregon DEu. Table 1, Guidance for Ecological Risk Assessment. December 	1 

VOC - volatile organic compound 	DEO - Oregon Department of Environrnental Quality 
SVOC - senni-volatile organic cornpoui EPA - U.S. Environrnental Protection Agency 
ND - non-detect 	 001- constituent of interest 
rng/kg - milligram per kilograrn 	CPEC - constituent of potential ecological concern 

Tj 

	

Sunn of tomity ra los for all COls in menhurn I 	87.190 

	

Nij = Number of i COls in medium j 	12.000 

	

1/Nij= 	0.083 

min - minimum 
m. - maximum 
NA - not available 
0 = 1 for T&E species 
0 = 5 for non-T&E species 

SLy - screening level value 
Cij -concentration 01001i in medium j 
Tij - toxicity ratios for 001 i in medium j 
T&E - listed threatened and endangered species 
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Appendix B-lm Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

S-26 

Scree
eg

ning 
Oron 

Levels 
COIon 

(m ax) 

uenc tors  

Risk Roflo 
for 

Individual 
COI 

PEC due 
to 

ndividual 
I CO Risk? 
(Q1) 
(T&E) 

Nv 

CPEC due 

Individual 
COI Risk? 

No 

== 

Risk Rotio 
for 

Multipl 
COls 

CPe  

Multiple 
Risk? 

(Q1) 
01 

(T&E) 

N 

CPEC du 
to 

Multiple 
I Risk 

Minimum 

9/ 2/2005 

Maximum 

9/ 3/2005 

N um er 

S mple 

13 

Number 
of ND 

12 

Detection 
Freq 	y 

8% 1.48 1.74 0.0728 0 0 	8 

Bird 
Rece p 

N4A 
CA No Analyte A 	lyte Gr, p 

de 	is !nom, 	cs 
Un s 

/kg 
ij 

0.0728 
• I 
NA 

Tin 
NA 440- -:b n I,•%II', 	nr, -r. nr o 	ds 

7440-38-2 I , 	Inorganics rmko 9,12CiO . 1 	,200.5 13 0 I S-26D 10 15.7 1.07C No 0.012 No No 
7440-41-7 3 , 	0 	11 	q 0 	ll 	 0 ,  Inorganics mg,kg 9,12,2CCO 9,13,2005 13 0 ' 0.I C.302 S3C NA 0.352 'AA No NA No No 
7440-43-9 
75-15-0 

Is 1,-, faanios 
111 ;kg 	9122C.CA 

, 13 0 1OO0 S-26D 6 25.3 4.217 
I 

No 0.032 No No 
C.oft. - F1 dl 	ol f ■ 	 TTTT c122CCo 1 1 0% 1.06 1.06 NA No NA No No 

7440-50-8 
Inorg. mos 

on ;I" 	i 12, 2CCA 9•1 	,2005 
. i,2CCO 

13 
13 

0 
0 

100% 
100% 

12  219  
868 

S-26D 
S-26D 

190 
16 

219 
868 

1.153 
SI 

No 0.009 
■ 1:7139-92-1 —1 

• , 	c 7.139-97-6 k 	Inorganics 54% 0 0638 0.13 0 0,25 S-26D 1.5 0 , 

7440-02-0 ' .‘") 	 \ I, 	Ns,Ioorqooios 9,12,2005 9 100% 16.2 20.5 320 20.5 0.061 JO No 
7782-49-2 , I, 	,n - 	 le al. 	In •I'Cl ■ mos 94 2,2005 V13,2CCA 13 0 100% 0.159 0.479 0.479 0.210 
7440-22-4 •7-i 	er and 	, 	-, in 	 le 	Is,!norganics rogkq 	9,12,2005 9, 13,2005 13 8 38% 0.495 0.529 0.0967 2.1 S- 	D 
7440-28-0 Th,IIIHn, 	 letals,loorganics 2t 15% 0.495 0.529 0.062.1 C.122 	I ,, ,zt.D NA 0 122 
7440-47-3 ' 	--ds,Inorgarucs ,2 100% 23.8 5. 
7440-66-6 
83-32-9 

k Inorganics 	  9,13,2005 13 0 100% D 60 3320 5, 	 
ol ' y .Ik.AroIT 	 . drn arbor, -;,13,200.5 24 13 46% 0.0136 1 	18 

2 P.98 .c,-1,1- ,:hyleno VOC. Po! 	l'i 	Aron, 	. drocarhon mg/kg 9,12, 	.7 9,13,2005 24 16 33 ,- : 0.0136 0.176 
120 - 1 2-7 ,n--  M,, SVOC, Polycyclic Aroma 	ITiro, rbon mg/kg 9,12,2005 9,13,2009 0.0138 S-2 0.717 
5, ,, 	3 3z:.JVmhrosero SVOC Pol, ,clic Aromatic Hydrocarbons rag/kg 9,12,2005 9,12:,2005 6.58 
50-32-8 SVOC, Polycyclic Aromatic Hydrocathons mg/kg 9,12:2005 9,13,2005 24 0 100% 0.0081 7.79 S-28A NA 7.79 
205-99-2 z.,, ,,I,_ ■ .!HfIlorarchene SVOC, Polvsyclic Aromatic Hydrocarbons mgikg 9,12,2005 9,13,2005 24 0 100% 0.0075 0.01 S-28A NA 8. 
191-2.1 , 2 Benzo[g.h.Frervione SVOC. Polycyclic Aromatk Hydrocat,s raciikg 9,12,200 , 12:,2005 A NA 4.77 
2 7 ', 3enzo[k. 11 oramhene SVOC. Polycyclic Aroma:is Hydroc,t ■ - ,, mq,kq 512201 13,2005 S-28A NA 7.26 NA No -jo 
117-81-7 Bis(2-ethyll , ,hthalate (DEHP) SVOC, Phthalate Esters ro.9ko 9,12,2005 9,12:: 6 0.004 No 44 0.000 , 
218-01-9 Chrysene SVOC, Polycyclic Aromatic Hydrocarbons kq 9,12,2005 9,13,2005 24 0 100% 0 . 017% 6 . 19 S-28A NA 8.19 'IA 
99-87-6 Cymene VOC _ 512,2005 9,12,2005 D NA 0.0212 A 
53-70-3 Dibenz[ah -anthracene SVOC, Polycyclic Aromatic 6 	aeonns mg"kg 9/12/200c , 12:,2005 24 1 96% 0.0139 S-28A NA 153 
84-74-2 Di-n-1,1,0 rh -halate SVOC, Ph:halam Esters mg/kg 9/12/200' , 13,2005 0.0142 D 
206-44-0 .1- I. inrantene SVOC, PolycKlic Aron laic Hydrocarbons mg/kg 9/12/2005 9,13,2009 S-._ A NA 11.3 
86-73-7 1 loorene SVOC. Polveyo . 	roil' 	Tiro 	rbon mg/kg 9/12/2005 I 9,13,2005 .10' 	: 0.0136 S-30D 
193-39-5 IvInon[j.3.c 	rove SVOC, Poly ., li . Arom,r,jn FIydmcrb0os mg/ka 9/1212005 9,13,2005 965,, 0.0139 4.46 
91-20-3 Narhthalene SVOC, Polycyclic Aromatic Hydrocathons mgikg 9,12,2008 9,13,2005 44% 0.0136 S 0 
85-01-8 Phenanthrene SVOC Pol, ,clic Aromatic Flvdrocaenons mq,kq 9,12,2005 " 'WOOF 24 0 100% 
129-00-0 Pyrene SVOC, Polycyclic Aromatic Hydrocarbons mg/kg 9,12:2005 9.13,2008 24 0 100% 0.0195 8.28 S-28A NA 8.28 
11097 , 09-1 Aroclor 1254 PCBs Aroclors mgikg 9,12,200 9,13,201:5 < 	D 
11095-82-5 Aroclor 1260 P 	Bs Aroclors mg/ k9 '12,2005 9,1' 2r0, < 0/ D 
309 	2 A di Organochlo, or Pesticides mg/ k q '-12,2005 5%D 
5103-71-9 alrha-Chlordane Organothinrine Pesticides 

mg/kg 
='L .12,2005 

9,12 2 
D 

12789-03-6 Chlordane (technical) Organochlonne Pos:icides 
72-54-8 DDD Organothlorim Pesticides mg/kg 9,12 211115 9:  29 0.94 0 0 279 0.279 
72-55-9 , Organochinrine Pesticides njakg 

mg;kg 
9,12,2005 9,12:,2005 , 0.0 :07 4 0.784 

50-29-3  	Organochlorim: Pes:icides 9,12,2005 9,13,2005 S-26D 0.01 0 9.680 
319-85 -) 	lc nr .hlorinr 	Pesticides ing;kg 9,12,2005 g, r.2,,,,, 

50-57-1 I DI ,-  h- Irn Organochlonr 	Pr 	lodes mg/Sq 9,12,2009 0-305 0.3 0 t Ot 	9t. 1/003 No No 0.000 
959-98-8 End,,HII,-:n I OrganocHorine Pe :icicles mg;ka 1 	 ,. 23 
72-20-8 Erdrin Oman, Hoe, Pcsticides 

2005 
9,13/2005 

74 	4 ,ndrIA1Iye h de Om000,- 1 -Th.nne Pes-kides 9,13/2005 
34 	0 17ocif in Ketone Organochlonne Pesticides _9__. 9.111 1/V S I 9,13i2005 0.04 , 	D 

76-44-8 I -I ,-.L.tachlor Organochlorine Pesticides 9 C 	2,,, F,  1 9,13,2005 	36 36 0% 0 . 001 0 . 0077 NA 05%D 
72-43-5 - .I,ho,ythlor Orqevoe.hlorive . es -Judes 9 .. 	'' 	-, 9,12:,2005 %D 
87-61-6 1 2.3-irichlorohenzene VOC mcpkg 9,12 3-12, 	, S-23D NA 0.0836 
95-63-6 1.2.1-Trimethylbenzene I r2ELkg 

mg/4 108-67-8 1.3.5-Tnnmthvlbenzene V C < 	D 
106-46-7 1.1-Dich1oinhenzene  

2-Butanone 
SVOC, Halogenated  
VOC 

mg/kg 
mg/kg 

9/12/2005 
9/12/2005 

9/12/2005 
9/12/2005 1 1 0% 1.06 1.06 NA 05%D 

< 	D 	 
78-93-3 

COProjectFilesUoes10210-010-900-USCS_74_0U1Risk AssesernentSinal_R1A1Tables/EcoRiA1Appendio_B-1 OU2 Riv 	I 
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Appendix B-lm Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Birds 

Constituents of Interest (COI) 
Period of Record Samples Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
Detection 
Location 

Oregon 

Screening  
Levels 

OI Con 
(max) 

Risk Ratio 
for 

Individual 
COI 

CPEC doe  
to 

Individual 
COI Risk? 

(C1=1) 
(T&E) 

Receptors  

CPEC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

CPEC doe  
to 

Multiple 
C

OI Risk 
(Q=1) 
( ) 

C EC due 
to 

Multiple 
COI Risk? 

Minimum 

911212005 

Maximum 

9/ 2/2005 

Num er 

S mple 

1 

N 	ber 
D 

1 

Detection 
Frequency 

0% 2.65 2.65 

Bird 

C 	o An lyte A alyte G oup s I] 
D 

iii TijiTI 
67-64-1 Acetone V C oi/kq 
71-43-2 n. V C 	  g,kg 9,12,2009 9 	u 0 	0 0 
56-23-5 .. 	bon :exachloride V C . 9,12,2001. 0 100 
108-90-7 Chlorobenzene V C rn ;kg . 	20C . 	uu5 

u 	I 
C 	 

. 67-66-3 Chloroforrn V C mg,' g 9.12,2009 9 12,200F. 1 1 0°  
98-82-8 Cur-Ilene (sopronylbenzene) VOC rog,kq 9,12,20.79 9,12,2009 1 1 0% 1 
DRO Diesel Runge Petrri Hydrocarbons mg g 9,12,2009 9.13,2009 3 % 29 NA 36.2 
100-41-4 Ethvibenzenc VOC mg,kg 9.12,2009 9,12,2001 1 1 0° i 	0.100 • 	0 	0 5%D 
87-68-3 Hexach!orohutadione SVOC, Halogenated mpg 1112,2009 0 0. , S-23D 
75-09-2 MethOone colon& VOC mg,kg % 0.529 
104-51-8 n-9rry1hen,r, V C otg,kol 9 , 1 1 	0  0.0431 c 0.0171 NA No Jo NA Jo , 
103-0S-I n-Procylher1_ , ,11., V C m Acc. 9,12,2009 9,12,2009 1 1 0% 0.106 0.106 
95.47.0 o-kdonc V C nillz,ci 

n_22?, 
mg,kcl 

9 . 	2,200 
' 	12,2009 

12,200 

9 12,2009 1 1 0% 0.106 0.106 
RRO .-. 	al Rooqe Le v-,_ 	iluy, - , H 	ons 9,1312005 9 4 56 /0 5 
135-9-88 ,11,-ri 	-1 VOC . 12/20 5 1 0 100% 0.0222 D NA 0 	^ 
127-18 .1 Totrachlor,,1:,1 ,-,ne (PCE) V C mg,k ^ 0 9,12/2005 D 
08 	. Toluene V C niaj<-1  

mg, f < 
LA 9,1212005 1 1 17. 0.101 

79-01-0 Trichloroclh , k-.ric. (TCE) V C 
1330-20-7 Xylem, ,rni,edi  V C mg, k o 12,2005 9,12,2009 1 1 0% 0.212 0.212 
Notes: ' All _evo 	cntena from Oregon DEQ, 

VOC - volatile organic cornpound 
SVOC - semi-volatile organic compound 
ND - non-detect 
rng/kg rnilligrarn per kilogram 
min - minimum 
m. - maximum 
NA - not available 
O = 1 for T&E species 
0 = 5 for non-T&E species 

Table 1, Guidance for Ecological Risk Assessrnen -. 	cmher 2001 
0E0 - Oregon Departrnent of Environrnental Quality 
EPA - U.S. Environrnental Protection Agency 
001 - constituent of interest 
CPEC - constituent of potential ecological concern 
SLV - screening level value 
Cij -concentration of COI i in rnediurn j 
Tij - toxiciw orr.ios for COI i in medium 
T&E - listed threatened and endangered species 

	

TI = Sum of tooicity ratos for nIl COls in medium j 	133.743 

	

Nij = Number of i COls in medium j 	14.000 

	

1/Nij= 	0.071 

COProjectF ilesUchs,0212-010-200-USCST4_0U1 Risk Assussrounr/OinaleiAlTablus/Eoceiulsppundiob-fOU2eiuscil 
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Appendix B-1 n Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Mammals 

Constituents of Interest (COI) 
Period of Record Samples Non-detected 

Concentrations 
Detected 

Concentrations Maximum 

Oregon 
Screening 

Levels COl Con 
(max) 

Risk Ratio 
for 

Individual 

to 
CPEC due 

Individual col RI 6 , 
'n  ' (Q=1) 

(T&E) 

CPEC due Risk Rat 
to 	for 

Individual 	Multiple 
COI Risk? 	COls 

CPEC due CPEC du 
to to Multiple Multiple COI 

(Q=1)  
Risk COI Risk 

( 	) 	
(Q=5) 

 
MEMMIM 

Minimum 

9/12/2005 

Maxim 

9/13/2005 

o
umer N b 

Samples 

Nu 	r 
o 

MEMMEMMEMMEMBMI 

Detection 
Frequency Min Mi n 

0.0728 	0.0728 

Detection 
Location 

.&21 

I 
Receptors 

CASNO  
7440-30-0 

Analyte 
Antimon 	and com -t-Amds 

1.1111111 1 
Metals In ,- , -pnics rag,kg 0.0728 

MBIMMETIM 
0.005 MEMMEM 

(Q=5) 

0.003 
7440-38-2 -*. In ■ -•wnics 

mq,kg 	9,12,2000 
MIE DIMIMMI 

. 	12CC 13 =3M 
0 	/0 
0 	/0 ■ NMI L 6  EREIMESEMEMII 

■o■iiissamaammagnm onsimmanomEmmEm C. 52 MEM MUM 
0 	79  

MEM 0 02  7440-41-7 3 , 	„111 , 1n - , 	, - 1 ,1 	rf, 	, .1 	rw., -, ,nics 
7440-43-9 •In 1 ,,,:onics m /k 	9/12/200F 9,134200s 13 =::= 100% 0.11 	25.3 S-2D 125 25.3 MEM MEM MEM 0  
75-15-0 ICart 	I1H II 7j 	9/12/2000 9,12,200S I 	1 =1=1=2=MOCEMICE I 	NA MEM MEM MI= IMIEM 
7440-50- 
7.139-92-1 

:Is I 	p nics 
9/12/2000 
13EZEIMIIESENUM= 

9,120CS 111111=== 
0 	/0 
00% 
■ 1■■ I■ 

EEMBRISIM 
MiEM MBEEMESEMMELM 

6 - 26D 4000 
MEM 

868  
MIZE 
EZINEMEM 

MEM MEM 0 . 289  
MEM 01  12  ft Inc., -,,nics No 

7.139-97-6 ' I, , -0,r-ncs rng/kg 	9/1212009 9 	.os 13 6 54% 0.0638 0.131 0.0092 	0.320 S-20D 73 0.325 0.004 No No 	0.002 
7440-02-0 'Aickc.! 1 vdsdnorganics mg kg 	9122000 

fly .,. g 12 , 2000 
• 0 .12. 	0  N.kg 

I 9,13,2005 
c.0 I . 	6 
C, 	I . ; 20 	6  MilaNHEIMINEEMENBEII 

=ISMIMMISEREIM 
L 	1 6 -26 D 

625 

.111011.MMEMMEEIMMEM 

20.5 
0.479 

0.033 
0.019 

No 
=3= 

No 	0.017 
MEM 0.010  
Merin MIEEMMISM 

MEM MEM 
MEM 

7782-49-2 Sol,n1 ,, ,, dn'InorcianIcs 
7440-22-4 I, 	- ,-,,, ,,,rnr, rds I , 	,1 ,!norgooirs 
7440-28-0 Inorganl, rag,kg . , 12 2 I35 MEMMIMMEM 'D •13EMMEEMMIEMMIEM 0.083 
7440-47-3 Total C1 - ,, ,,,,:rn 1,-,•InorganIcs rng,kg 	, 12 1C00 c 	005 =MEM= 100% 340000  MUM 0.000  MEM MI= 0 . 000  
7440-66-6 , 1 	!norganics 0, P kg 	9 12,200 

rag,kg 
I 	:,30 

:0F, 
13 MEM 0 	/0 

46% 
3 % 

0.0136 
0 0130 

IMII
0.077, 
0. 

	

Hi 	3320 
1 - : 	0 -:90  
0 	7 	0.170 

ft: 	- :C/ 
: 

20000 
NA 
NA 

3320 
1.18 

0.170 

I 	0.166 
I 	NA 
, 

=MEI= 
=UN= 

0.080 
, 	-, . 	9010,,olic Aromatic Hydrocarbons 

' 1, hThylono 800 - Polycycfio Arowtic Hydrocarbons mg,kg 	, 00 
.120 - 1 2-7 SV 	C Pol v 000jjo AV .0, 	hydrocarho s mq,kg 2 	c 71% 0.0130 0.52 0 CONi 	0.717 s-20A NA 0.717 NA No No 	NA No 	No 
50 	5-3 
50-32-8 

i ,-  nzfl, ,rchroorne SVOC. 901000 I • Aroma 	uy ror.orhons mq,kg 0.. c 	":0 0 ^84 
1 OC. Polvss,lio Arommic Hydrocarbons mcpkg 

r 	L 
9/12/20 

IMEEMMEMMEM 
2005 MEM ■■1111911/1 

L 	7 	1 0-28, 
125  
NA 

MEM 0062  
MIUMMEMMEMMEMMEMMEMMIBM 

MEMMEMEIXEMMEM=3.1 
205 99 2 %ozHDiI,oroo,heoe SVOC POW, .Ho Aromatic Hydrocarbons 
i 5oozo[o.h.iror400e SVOC PolvoyslisArooroNs Hydrocarbons q 9/12/2005913,2005 MEM MIN 51/ IMBEHEMEI .1 0-28A NA ZEMEINEM=EMMEMMEMMEMME11. 
2 7 , _en, klIooroo,h000 S OC Po!voyolio Aromatic Hydrocarbons mg I g 9/12/200 5  MEMI=M o 7.20 0-21/A NA IEMMIUMMMEMMEM MiUM MEM MEM 
117-81-7 Bis,2-othylheoyl)phthalate (DEHP) S OC. Phthalate Esters nhpl q 9/12/2005 . 	" ,, :05 9 8 115 0.0142 ' 1020 0.0176 0.000 No No 	0.000 
218-01-9 Chrysono SV 	C. Pol 	olicAroroetic H drocarbo r, 	1 9/12/2000 9,13,2005 24 0 100% 0.0179 NA 

9-87-6 Cymono V C mq:kg 9/12/2005 9;12,2005 mum milm 0 	/0 mimmi 0.1.21 2 0-231 ,  NA EIMMEMINI ME= ME=NA ME= EMI 
53-70-3 Dibenz[oh - anthracene svoc. Polycycfic Aromatic Hydrocarbons I mg:kg 9/12/2000 9/13/2005 MEMMIM 96% 0.0139 0.01 39 ingifigimaammligmmimmEmmEmmEmmgmmEmmEm 
4-74-2 Di-n-kryi phthalate SVOC. Phthalato Es:ors 0n0•80 9112/2005  I 9/ 13/2005  =====2MI 0.0142 0. 0548 1=1.1■1■ 30000  MEZEMMEMIMEMMEMMIEMMEMIMEMI 

206-44-0 MN-an:hone 0 OC. Polycyclic Aromatic Hydrocrutons , 9/ 2/2000 I 9/ 3/2005 MMIIMEM MEI11.3 0-28A NA EEMMEM=IIIIMIMEMMMIMEMMEM 
6-73-7 1-kwono OVOID lolyovol , r Aroma-k-  Hydrocarbons 0, 11, 9/ 	2/2l. 

9 	2/200 
1 	1/ 3/2005 
1 9/ 3 2005 

MEMMEM 
MEMMIMMEIM 

0.0136 
0.0139 

MO IMBIUMMI 
EmangsfinallanNEMMmEm 

s-3 0 D NA MISIMUNIUM 
imininm= 

MOM 
Man 

MEM MUM 
NoMUM 

MEM MEM 
MEM MEM 193-39-5 Indono[1.2 3-cdlpyrene SVOC. Polycclic Aromatic Hydrocarbons nIci:kc; 

1-20-3 .Nro-htha!one SVOC Polycycic Aromatic Hydrmarbons 018:58 9 	2:200 ! 	13:2035 =EMMEN 44% 0.0136 EMBEINER S-30D 3900 MEM 0.002 MEM No 	0 0  =MIME= 
5-01-8 Phonanthrene SVOC Polvcyclic Aromatic Hydrocarbons mq:kc 12 200. c 	2 L)5 MEMMM 100% ■ 11111111. 0.0097 	1.3 0-28A MIEM 6 . 3 

MEM MEM 
IMEMMEMIMEMMEMMEMMEM 

MEM =UM MEM MEM 129-00-0 Pyrono SVDC. Pol 0 clicAroroetic H drocarbo I c 	2005 0 	/0 KEE MEM M1EM 5.28 
11097.09-1 Aroclor 1254 PCBs Aroclors rn 	I 111E.E1===MIXBEHEEllit ii■ MIEN MEM MEM MEM MEM MEM MEM 
11091-82-0 
309-00-2 

Aroclor 1260 
Aldrin 

PCBs Aroclors 
Organochlorino Postiddes • 9/12/20(:F 0;13:2005 

1112211)1MIEEISM=M 0 . 0"' 
0.001 

0 . 039 ' 
0.0077 

NM 
25 05%D 
1/211111221:.==== MEM ME:M MEM MEM 

5103-71-9 al-ha-Chlordane Organochlorino Postiddes 9/12/20c 13:2005 0 0.001 7 250 <5%D 
2789 03 6 Chlordane 	technical' Organochlono Postiddes i 9/12/200F 9:13:2005 MEMIMMMIM 0.001 MEI= MIEN MEM MEM MIEM IMIIIIIIIM 

0.000  IMEMEINEEME  
MEM 

=MEE= DDD Organochlorino Pookides 9/12/2005 113:2005 MEMMIMMIMM 0.001.1 0.0077 0.0028 Mg].11=131.1 0.00279 0.000 
D E Organothlorino Posticidos mq:kg 9/12/2000 9:13:2005 MMMIMMLEM 0.0014 0.077 .0 ' '0 0 -29  MEM 0.00794 0.000 MEMMIEM  0.000  11111MIMEM 
D T Omanochlortho Postiudos mg:kg 9/12/2000 I 9:13:20 MEM mEm mom 0.0544 inglieffin S -26 D MEM 0.0968 0.001 MEMMIEM  0.000  =MIME! 

3 9 	.6 delta-BHC Omanothlorino Posticides mcpkg 9/12/2005 

9/12/200F 

1 9.1 ,200F 

9 1: 205 
IMEMBEIMMIESIMEMIMIIIMEZWINIUMMI 

36 

36 

=IIMMEIMEMEMEdiad 

=1111111M2=1 0 . 001  
J 	0 

t 
S -30A 
0 -23  

■110M MEM 
0.000896 

=UM 
0.000 

IM3:121:MMEMMOMINMEMIMEMMEMIMEMII 

=I= 
MalliMBEM 

MEM MEM 
C, 000  

MEM MEM 
MIEMMENI 0 	I i ID 1 -1drin Organochlorino PosticAdos 

!woo, 	rin 	P 57 	d .s 59 -95-1/ En o ul an I 
72-20-8 
421-93-4 

1=01/rin D.Erchlorine Posmf.os n 
n 

9/12/2000 
9/12/200F 

/'13:21//' 
9:13:20UF 

36 
36 

=IMI 
IMM:EM 

=ME 0 . 00 14  
0.0011 

0 . 0678  
0.077 

=III■ MEM 
MEM 

MEM 
MEM 

MEM 
MIEM 

MIEMI MEM 
MEM MEM 

MIEIN MIMI 
MEM MIEM tEnririn Aldohyde Orconochlorino Posticides 

3494-70 5 Endrin , Onlanochlorino Pos3cides n 9/12/200F 9:13:201:5 36 36 0% 0.0011 0.077 05%D 
76-44-8 H , 	.a Nor Orçio.000hlorioo Pos,j4des 9/12/200F 1,13:2005 36 36 0% 0.001 0.0077 15 <5%D 
72-43-5 ho 	hl ,  k_ rganochlorr: 	Pos,i4des rl 	/kg / 2/20 c 	2 	, 36 36 0 0.1/01•1 1/.1/77 500 <0%.D NA No MEMMEMMEMIMEM 

6 2 	Tr 	or .1.,  .ozon VOID mg:kg 9/ 2/20 n 	05 1 0 CO' . 0.0836 	0.0830 'AA 0.083 1 
5-63-6 ' 	:1-Trimothylbonzon, m11 , 65 9/ 2/200 ,  , 0.106 
08 67 8 3.0-Trimc,hvlbonzono VOC 9/ 2/2005 9/ 2/2005 1 Rf 0 It, 0.106 .1111111 MEriM MEM 
06 46 7 A-Dichlornhonzono SVOC. Halajenated 9/ 2/2005 ./ 2/2005 IIMMIMMMEM c. 	c 0.106 WWI MEM MEM EMI 

78-93-3 2 13.anone VOC rn /kg 9/12/2005 9/ 2/2005 1 1 0% ' 6 oD NA No No 	, A 

C: ProjectF ilesUohs,0219-010-900-USCS_T4_0U1Nisk Assessrnentl inal_RiA,Tables \ EcoRiA,Appendio B-1_0U2_Riv_ I 
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Appendix B-ln Soil Summary (<3ft) and Risk Screening 
Terminal 4 Slh 1 0 erable Unit 2 Riverbank Area - Orecion Screenin Levels Rece tors - Mammals 

Constituents of interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Screening
Oregon 

Levels 
COl Con 

(max) 

Risk Ratio 
for 

individual 
COI 

CPEC due 
to 

individual col Rw,?  

(C1=1) 
(T&E) 

CPEC due 

t°  
individual 
COI Risk? 

(0-5) 

Risk Ratio 
for 

Multiple 
COls 

CPEC doe  
to 

Multiple 
COI Risk? 

(0=1) 
( E) 

CPEC du 
to 

 . 	
e  "'."'

.. 
P '

,  

COI Risk 
(0=5) 

Minimum Maximum 

9/12/2005 

N um 
of 

S mples 

Nurnber 
of ND 

Detection 
Frequency 

Mm 

2 

Max 

5 

Mm Man 

Detection 
Location Mammal 

Receptors 

1250 

CASN0 Analyte Analyte Gro p Units CU 
< 10D 

1 rmjrj 

67-64-1 Acetone V C ma,kg 9/12/2005 
71-43-2 Scomne VOC org , ka 9,12,2005 9,12,2005 1 0.106 11.105 3300 <5%D 
56 	5 C.ad-,n -c -rachlodde VOC ma 	i 9 , 12:2011 1, 12 , 20.11.9 1 1 0% 11.1 06 n 2000 <5%D 
108-90-7 Chlorobenzene VOC ma c 

mg, g 
. 
9 	2,200 

c 0.106 0 N 
67-66-3 Chloroforrn V C 0.106 0 5 
98-82-8 Cur-Ilene (isopropylbenzene) VOC rn ,  5122111.9 "•.t: 0 " 
DRO Diesel Range Potrdeurn Hydrocarbons m 9,13 2005 3 	/0 2 S-29 NA 36.2 
00 4 4 Ethylbenzene VOl. m 1/1/1/109 9. 12,2009 1 1 0% 0.106 0 <5%D 

87-68-3 Hexachlorohutarhon . , 	genat d mg , kc . 	,_.^ 	- , 	9, 12: 1 	',, 11.226 t. D 
75-09-2 Methylono chloridc mc,kg 212005 0.529 0 730 
104-51-8 n-Butylhon,r, mq , ka 9,12,2009 9/12/2005 1 0 1 	/0 011< S-23D NA 0 	134 
103-55-1 	n-ProvIh VOC mo,ka 9,12,2005 9/12/2005 1 1 0% 0.106 0 
9 	o-kdon, VOC mg,ka 9,12,2005 ' 9/1212005 1 1 0% 0.106 
RRC 	Pr=idual lOsoqo Petr_yn H  drocarbons  

VOC 
mg/ 
mg g 

	

l' 	',.‘ 

	

' 	1 
9 	1 - 	-- 

I c 	00.9 1 0 
56% 
100/0 

531 59 34 
0.0222 

139 
0.0222 

29  
S-23D NA 1.11222 1 	5 - 	ooc-/3;oyl000zoov 

27-1 	.1 	Totrachlomi ■ ,1 ,-.ne (POE) VOC mg , ka 9 12,2 ,  0 1 9,12,2005 1 1 0% 0106 0106 80 <5%D 
108- 	iToluenc VOC rna,ka . 9, 12 , 2005 1 1 0% 0 106 0106 1440 <5%D 
79-01-6 Tdchloroolh,Ls, (TCE) V C mg,kg . 	0 c 	20 0105 0106 40 <. 	,D 
1330-20-7 Xylem, , mit cd I VOC  mg/kg 9 	0.09  9:12,2005 0.212 0212 12 0 
Notes: ' All _cvc 	critena from Oregon 

VOC - volatile organic compound 
SVOC - semi-volatile organic compou 
ND - non-detect 
mg/kg - milligram per kilogram 
min - minimum 
m. - maximum 
NA - not available 
O = 1 for T&E species 
O = 5 for non-T&E species 

Eu. Table 1, Guidance for Ecological Risk Assessment. Dcr ,rnbc 20011 
DEQ - Oregon Department of Environmental Quality 
EPA - U.S. Environmental Protection Agency 
COI - constituent of interest 
CPEC - constituent of potential ecological concern 
SLy - screening level value 
Cij -concentration of COI i in medium j 
Tij - toxicity ratios for COI in medium j 
T&E - listed threatened and endangered species 

Ti = Sum of toxicity ra los for all COls in mcdium 

	

Nij = Number of i COls in medium j 	19.000 

	

1/Ni1= 	0.053 

COProjectFilesUchs,0212-010-200-USCS_Te_OUlleisk Assessmunt/SinaleivlTablns/Evceivlvppendios-fOv2eivscil 
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APPENDIX B-lo Soil Summary (<3ft) with 9OUCLs and Risk Screening 

Terminal 4 Slip 1 Operable Unit 2 Riverbank Area - Oregon Screening Levels (Receptors - Plants) 

Constituents of Interest (COI) 

Period of Record Sarnples Detection Lintite 
Del cted 

ncentration Maximum 

0 	 n 

Screening 

Levels' COI Concentration (90 UCL) 

Risk Ratio 

for 

Individual 

dun  
„..., ,... . 

;.... o f.; 

'''' '''''''' 
(0,1) 
, TSE) 

CPEC due 

to 

Individual 

01 Risk? 

(Q=5) 

minimum  .., 	. rn  Number of 

Samples 
d 	octs 

,t DCUOD 

' 	Y 

Detection 

Location Plant 
Recetors p 

CASNo s 	 tr. Units D.1,- tribntion Estimation Method 

122, .5 r! r.. 2,35 n 	, 	ri•• 

' 	1 
7 1111 

7 E 	r 	ir 	r 
7 1 ir 
7440 38 2 r 	 t otafko 9312/2005 9 2 D r 
7440 47 3 r 4/1, 9/12/2005 . 123 235 
7439 97 6 ! 	' 	': triad, 9/12/2005 9 iS 2555 13 5 00638 0 131 00082 0325 S 260 

Terminal 4 Slin 1 0 erable Unit 2 Riverbank Area - Ore on Screenin Levels Rece tors - Invertebrates 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentration 

Del clad 

Conn 	 on cetrati ,d marnurn 

Detection 

Location 

D 

0 	 n 

Screening 

Levels' COI Concentration (90 UCL) 

Risk Ratio 

Individual 

COI 

d  

Individual 

COI Risk? 

(Q=1) 
(CrS) 

 

PEC due 

to 

Individual 

COI Risk? 

, 
Minimum 

9/1212005 

Maximum 

9/13/2005 

Num  e 
Sa 	

" m.  
o 

b 

detec 

tection 

guency 
Mm Man Mm Mao 

Invertebrate 

Receptors 

20 

C 	 o 

7440 43 , 9 

tc A 	 . 
r, 	r i,,, 	„,, 	 iiii(1 

Ci 
86 

Dtstribution 

Non parametri- 
Estim lion Meth d 

.. Clr:byshev 
7440 50 , 8 1 	V 	i 9/12/2005 9/13/2005 D 50 912 Noropncoe,cI,1 Shev  

•Jii•1•:•1 Gamma  
!:, .. 01,byshev 

_22,,..fLly:, 
7439 r. ,  I I 	( 	 1 9/12/2005 9/13/2005 59 868 S26D 500 310 1 Gamma 

9/12/2005 9/13/2005 13 0 100 4, 486 3320 S26D 200 1281 7 Non p.m-net:1 
7 9/12/2005 9/13/2005 13 0 100% 123 238 S.29 04 181 G inma ,ppr•.riF late Gamma 

7439 	. 	- mg/kg 9/12/2005 9/13/2005 13 6 54% 00638 0 131 00082 0325 S26D 0 1 01 Gororco Approximate Gamma 

Terminal 4 Sli 1 Opernible Unit 2 Riverbank Area - Ore on Screenin Levels Receptors - Birds 

Constituents of Interest (COI) 

Period of Record Sampies Detection Lirni 
Detected

ions oncentrat M aximum 

DeWction 

Location 

0n 

Screening 

Levels' COI Concentration (90 UCL) 

CPEC due  
Risk Ratio 

 

for 

Individual 

COI 

doe 
 

to 

CinodiRividi:: . ; 

10,1) 

' 00') 

to 

Individual 

01 Risk? 

 (0=5) 

minimu m  

9 12/2005 

ma.iman,  

9/ 3/2005 

Number 

Samp1e c  ' 
, 

oc  
Detection 

, ,q!,..cy 
Bird 

R eceptors 
C 	3(1/2 

7 

An Units 

i 
ii Di. tribution Estimation M •thod Ti 

D 6 86 Non 1 	ir 	r .0% Chebyshev 
7 ,--.L.L! 	I r 	i 	ii 9/12/2005 9 13 ram DD  Non parametric Ch 	ysh 
7 r 	i 	i 	V 	i 9 12/2005 9 13 "0 G mina SIj.I.IGorroo 1 I 
7440 r 	i 	1 	V 	i 9/12/2005 9 13,2005 486 D 1, 	7 Non-p 	ametric 9: 	.1..bysh 1 
7 • '. 2005 9/13/2005 0 r 123 235 028 4 IS 	I Gororso So1o..jr late Gar 
7440552 1 	I 2005 9/13/2005 223 D La_Lwl_1, :o- 	arametric  

Non-parametric 
Cli•:byshev  
:Ir:byshev 50 2.9 3 2005 9/13/2005 00014 D 

Terminal 4 Slip / Operable Unit 2 Riverbank Area - Ore on Screenin Levels (Rece tors - Mammals 

Constituents of Interest (COI) 

Period of Record Samples Detection Lim its 
Detected 

Concentration Maximum 

n 
Screening 

LevelS" COI Concentration (90 UCL) 

Risk Ratio 

Individual 

COI 

duo 
 

Individual 
COI R.,„ 

(Q=1) 

(T&E)  

No 

PEC due 

to 

Inclividual 

COI Risk? 

(0=5) 

No 

Minimum Ma 	 rn Nsu:r.pl e,s  
election 

reguency 

Detection 

cation mal 

Receptors 
CASNo An Cif Distribution EstIni lion Method Tif 

01 7 	0.3 r. Cadmium and cornpoorrl ,  r 1 
7440555 Copper and compoond• 812 lc.,,.  
7439 , 1 , g 	11 	1.1 

7440-66-6 ina/ka 8 12/2005 8 1 I 	1 F 	tric 90% Ch6 
7440-38-2 ma/ka 9/12/2005 r 	ametric 90% Che: 
7440 , 28•0 ThrIll,,, ma/ka 9/12/2005 9,13,2003 1' II 15 0555 0 529 ametric Mod-t (a% 

Note, . 	 CPEC - 	 note: tal ecoloctra conceal 

	

530 - , ceon 	 •. caloe 
	

181- 

Cq -rower. ion of COI ■ rook.: 	 05 5 for oon-TAE c.c. 

max - max.. 	 14, 	 r to,  for COI ■ mectue, 	 DEO OrepooDepateent of Env, oreental 0.84 

COI - ron ,ttuent of 	 SOOC - , ent-volatl dna. compound 

905CL ,  Ann 	 tleHIC1Pro5CL eofheare and EPA /2002 ■ pteclarre. Coo,,tata ,et .....fortletneuton Mo., cornea. a. lop... a. the appropeate calculaton mete. wa , ..en 	 Non-par-Omer, method ,  for rairdlancrIhe 90UC3 were L.. when the dot Out. Via ,  u.no,vo 
Mien toe Oponnal tl.nouton /Owes Itohly skew. 8, 5/. 

All Leon II Sty onto:at c. Oregon DEO. Talte 1. Sudan, for Erologral R . Asseasment. Decent. 2001. 

EPA 2402- CalrJat, Doper Coridenre Loots for 	 •.: . Ye Po. Concent A .6. 61E6 	 ..150,13 Saes. OSWER 9285.6-10 10e03:5/o 2.2) 

EPA 2004 - ProUCL soft...verso, 3.00.02. Down .•..1 .1 at 	 .. 	i 	or, -00-■ 011.1056 
I-1011011S Ira,. Mal the ODUCL 8 	 IS. Sr 4. b--.1 Ita.= .doate 	. 	Man SLV for noo-TIE 

C.43no,I8Inot0000210 010 e00 USCS _14_001.81, A...entFRal_R ■ . 1faite,, E.R ■ A ,Appenctx_B-1_002_12e,_. 	 Pape 1 of 1 
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APPENDIX B-2a Groundwater Summary downgradient monitoring wells) and Risk Screening 
Terminal 4 SliD 1 0 erable Unit 1 - Ore on Screenin Levels Rece tors - A uatic 

Constituents of Interest (COI) 

Non-detected 	Detected 
Period of Record 	 Samples 

Concentrations 	ConcentratMns M aximum 
Detection 
Location 

Oregon 
Screening 
L 	• COI Conc 

(rtt 	) 

Risk Ratio 
or 

Inch idual 
COI 

COM due to 
!nth dual 
COI Ri k? 

(0. ) (T&E) 

COPC due 
to 

Individual 
COI Ri k? 

(C1 	5) 

Ms Ratio 
or 

Multiple 
COI 

CPEC due 
to Multml 
COI Ri k? 

(0 
( 	1 

CPEC due 

t° MulbP1  
COI Ri k? 

(0.5) Mininm re 
umer 	r N 	b 	N 

Det ctioo 
Maximum 	o 	o 	• 

Frequen t Samples 	d 	ts 

Aquatic 
Recent° 

C 	o 1■2=■11=1EZZE1 IMEMMM MBE 
71 55-6 111 Td 	18 	r• 	ig EMI 1=1 5/ 	 ==== 	 1 10E-02 IMMI=M1======== 
75 4 13 -Dichl-r• EMI 120120 0 5/ 	 MEMM:2M 	 a 70E-02 MI=11======== 
75 	54 1 1 Do h 	F-, 01 IMMOSIMIENIIMINM1= 	 EITIECIMEM11113IIIIIIIMINERINI 0 O1 No E:= 0001  IMIEMMEM 
55 6 	6 1. 	4 -Tr mgill 	II g 	- 111322211111111LIMMEEMININI 	2 00E-03 2 ODE 0 NMI NA No 111========1 
156 59 2 1 2-Diell 	1..Igog e 1 =MEM 	I 	 8  DDE 02 IMMIC  I ::.: 0 15 No MIMMEMMIIMMIM 
156 60-5 1 2 , Dil II 	II.• Igo, dr 	0 VOC r MIMMIM 00000 0 UUU 	2 00E 04 7 80E 04 NEM 	 C I 	C.' 8 001  IMMIMIM 0 0001  1==MM 
541 73 1 1 	Dk hl-ml•go '0 mumosim■ mo L 14 	MMMIM 00000 00000 NA MM=2======= 
106467 I 	Dl 	h 	•I go 	-In SVOC Hi 	1 , 0,1, 1 mn L 1===1 MMIIMMMIN 
50 12 0  

753 
I 	I l-I 	1 01• 1 0 1 1 	Ig 	1- 
1  511, 	g 

SVOC 	P 	1 	Il 	14 	IllIl 	H 	II 	0100 
VOC 

mg L. C11211111111211 2 80E - I : ' 111=11 	MWOSINEIZEIMISEM 
I 	I 

N No 0001 

MEM 
MIME= 

91 576 2 MnIh nIl,'Ohoinon VOC. Polyc clic Aromatic Hydrocarbons r• ====1 2C 	00002 2 90E4 ,  2 IME-05 MrMEMEMEMEM 
5421 08 0 0INiINIgliI 	51 SVOC. Phenols and Substituted Phenols Ir ===321. 	I 10005 3 70E 1.5 I , 70E 05 MIUMMIIIMMIMI II 1 ===inrn 

10647-8 
10644 5 4 Mnlh•  II 	PI1-1 	.1 	11 	.1.-. ols 

U5 	 2 2 50E -I:-  MEZZIMMIMEMEMI 
=1= 	 10005 8 80E - I :7 	DE 05 111/M 11e 

11. II No 
M=11====== 

11 . 1 IMEMEEM 

8 	2-9 Acena1181111- 'I 	L I 	,::..- ' 1 12005  =EMMEN.21 	8 SC 	10001 1:11311111111111311EMINEXIMIEBRISIIIMIE11 IMIENISMIZNINIMMEMI 
208-96-8 , MI, 	leg- i 	clic Aror 	, .1, 	H. 	•Ir••••11100 II_ 

rg j L 
- 2012004 

r_ 20/2004 
9 16 2005 MMMMil 	EIJ 0 0001 2 OOE Do 	OE 06 RIBMINIE= 4 20E 06 MEM 
EIMEMIMMIM 	 =MEM 	 1 DDE+00 INEEMMIIIM II IMMIEMMEIMEMMEM 

=II=MII2MMII!MMEM 67 64-1 , 
Aldrin :111111 	IIIm 	Pg r• ====== 	 1 FE 0, 0 nnn. 	 MIEEMMISEE ND 	V INEMEMEMMEMMEM 

5 Ol-1, -^lanegan I 	I 	- ==== ESEEMSESSIIMEMMISINIMEM 
1 ,,- 0111 	P 	I 	111111111 	H 	I ,11 100s 1■111111111511511 =MIME= EMBIERIBI 4 50E 05 9  NE 05  11=1/11 7  =MIME= 0001  MESIMIIMEMI 
7440 a 1 	unds a 1 	ics COMEMESIMIIIIIII ===1:2M 	5  OOE 05  11113131EMEM1 C 	1 IC 0 001 =21==811= 0 00005  =MIME= 
7440 III 	1,1 , 	-11 	ics =MEM iIMM:1= NA MM=2======= 
1 	67 s EDI 4  INFAIMINEEMI NA MM=3======= 
1 	10 A ;odor 1221 PI 	611 	I 	I GM IGUES11======0 	I 	 EMISEININIME NA MEMENIEMIMEMBEIMMEMMIIM 
1 2 F 	611 	I 	re 11111 ESEISIIMMNIIIMM2=111519111111111111■1 IMIIMIMEIMIIIIMMINE1111•111311 
534 9-2 F 1 1242 PI 	611 	I 	I EASIMEMEll 5 / 	 ===2M 0  0002  M/MMIMMEMMIUM 
12672-29-6 of non100 1248 N 1151211=1 5/ 	 WIMMEM 0 0002 0 	i =========== 
11097-69-1 dronlon 1 294 MME= S/5 	 0 0002 	U 	I 	 LICI NIl ND'S,  v IZEIME=MMIEIMMEIM 
11096.82-5 
7440 	8 2 

III 	F r 
Dissoi 

5/5,2:e:5 	 0 0002 	U 	I 1 1 
IMIIIIMUNEMECIIIIIMEHEMEEMINIESSIMMEISEI 

MEMMIEM 
MIEMMEM 

7440-38-2 Ar ,.,:i . i 	I 	Ill, 	II 	1111,, MMMM 0001 MI 80E 04 9 80E 0 EM. 	 C 
B„,.„, I i it MIIMMES2= 0  000 	 1 c 

IBENSMI 2 20E 06 6 70E 05 IMMI 2 70E u 
1001 	1 60E 06 	6 90E 05 MUM 	1 40E 05 

J 
50 	2 8 'III 	P 	I 	11,41111 	H 1 
205 99-2 6-1, 	!; J lo 	r , h.,- II 	11111 	'-' 	 II 	11100s 2.20E06 flOE 04 	 1=IMMES 
191-24-2 E.., 	I .1 h 	- 	I s : I I 40E n5  EIEVEZEIMEMIMISIESNIE5M =111=11181M 
207-08-9 13. , 1, 	IM 	1 ■ : 	r 	H ■ 	, H 	Ir 	I00s 

i 	.1 	I 	I 
.0 6 Ein= 

Mi= 
=EMIR= 

744041-7 hge. illt, II rl • •••me•mnds 11, 	1111011 

7440-41-7 6,..11illel eel --mr-uncls 1 	i-(I 	.. 1 L :8 
319 , 84-6 6HC I dig!, Om el••••111-11,1, 1 L :: 	::::I 1N No  
319-85-7 1641 	IiI, 1111111•• Medi, Pg , 	lI_ I 	IlL I I 	 E I 

15HC IIII•  IlillIl 	e 1,1•••011,1,.. , .1 	Flg ,. o 
11751 ° 5 1 . 1 1, 1,11,•.11•115,.1.1, IDCHP VIII. 	6101111 	,m E • I o 
7  eligium 	eel • •••111 , 111 . 1 , . i 	 1 Dissolyg. 	1 L 
7 D1.11 . 1itir . 1 	gel 	• 	••• ■ •11••••:1111 , . I I- 	ap1,1 	• Total 	1 L. 4 
75-15-0 i 9 40E-04 MWU7 01 - 
108-90-7 , II I 14 I 	No 
67 66 II 	III-m,orrn VOC r 	I L - - IUU 14 10 29 ' No I 
218 Di S li ll'ene SVOC, Polycyclic Aromatic Hydrocarbons lem L 9116/2005 :7 
7040 50 I•:•••pp-r and compounds Metals/Inorganics Dissol 	. I 	•1,1 L. 9/16/2005 4 1 75 10 
7440-50-8 I•:•••ppgr and compound ,: Metals/Inorganics 9/16/2005 08 0 	C 	I 	I 	C 0 1 I N 0009 Il 

•31Iggne Iisopropylben ',rig: VOC r m L 5/5/2005 
ODD IV1I,1 1 ••• Ill-drig P,I' m 1 L N 	I NO SL 

72SD5 DDE .IIIi,II•r 	Pg,, e Flg ,. IIIL • • 00008 4 	DEl DEO6 M7408 
50 29 DOT 1 	1 	- 1111 ' 	00008 ND,SLy ISO SIP  

delta- 6HC lIIII,1I 	ill'lIll 	P. I ii 10 I C 1 280E06 280E06 MWO8 NA 
5 	70 3 Dibenz[aManthracene AN, dil 1-bdrocarbons 80E-06 2 SUE US MWU8 NA 28 C 	I ill, Mr========= 
132-64-9 Dibenzoluran 750I,. Oxygen-Containing 111 5/6/2005 13 13 U I 	E U 000001 70E U 5%D 

C. , ProjeetFdes , J00e , 02151-010-000-USGS_M_OU,Rek Asseee0legeFoal_FeeeTableeTceRNe5eerlde,_6-290 Page 1 of 2 
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APPENDIX B-2a Groundwater Summary downgradient monitoring wells) and Risk Screening 
Terminal 4 SliD 1 0 erable Unit 1 - Ore on Screenin Levels Rece tors - A uatic 

Constituents of Interest (COI) 
Period of Record Samples 

Non-detected 
Concentrations 

Detected 
Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 

LeoeN, COI Cone 
(max) 

Ri" R"O  

Individual 
COI 

COPC due 

cinol'id. ""  

(1:1.1) (T&E) 

COPC due 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
CON 

CPEC due 
to Multiple 
COI Ris 

1 

PEC due muiti 	,,, 

01 RisPk? 
(0.5) M inim m u Maximum 

Nurnber 
of 

Samples 

Nu 
of 
det 

etectien 
Frequency 

Aquatic 
Receptors 

CASN0 Analyte An lyte Gro p Fraction Unite Tij 	j 
. 	1 Dieldrin I 	 Id. 	m Po. 	 de m /L 11. ,12005 11 11 lIE 06 0 000 8 ND SL I ND0SLV NA 

RO Diesel Range P- 	 .1- ir 	 I-1 	 .1. 	 s r9i 	/L 05 18 16 II 124 06 2 1 	E , 02 2 80 	02 MWOs NA 

8 	 2 E -01 I phthalate Pl11 	 15 	r-rs 40 	05 1 00 	04 M 0 

1 	 3 E 	 o hyl phthalate P . 11 	 1 	10 C 	1-rs NA 

butyl phthalate PI 	 I.., E 	1., r 4 10 	05 190EOO M 0 

959 98 8 Cr 01.-ulfan I P 	II' 	P, P.,' 1 

"3321307:10101 .....01/0011 0 	hl. 	 1- P 	 I-. .1 L 0 2 

7 Codrin , 	 h 	 u-. ..1 	L I ,  E 06 310E06 II I II N 0006 

7 Entlri! ,  Aldehyde r 1 	1.1.,:iim P., , Ii. i.I.,. I 	' 	1. 	5 I ND,SLV ND0SLV 
5345.1 ErA.rin Kolo ,.o id...i6i.,1,.....n. i.l- 1-  5 N000LIO ND,  SLV 
1 	 4 DI , 	II - 	 ., 5/5/2005 7 30E 0 N 

2 Pi 1 	r 	,0 911612005 10E 00 0 8 13 	 E 03 6 o 00000 

8 C 

 11 	Aromatic Hydrocarbons 

r 	 Hydrocarbons o..L .151--S/iS//::::!' III 15 'I '6' I MWO8 350E03 

G I 5/ MWO3s NA 1, 

7 10 	hi' 1 	1" L l 8 380E06 -.• 

1 	2 	57- 0 	 Id. 	 r 	 P.,.. 	 I- ug i a 2 

1 	 o I 	 i H drocarbons 9,16 8 6 

7 	 1 d D 

7 	 1 11 1 	, Dissolved nm 2 6 20, 1 

7435 Tolol rn 8 

7 87 	4 7 II, 1 	 ,F. 	lot 1.10 	 ID 	 -e 9/16/2005 02 7 

7 87- 4 I l.u. 	m 	 I .. 	 , 	 ,I I 	 .,1.1...'11...- 	I 	ml 9116/2005 0002 770001 A No 

7 11-1 , 1 . 	 1 	 h 	 in- 0 1 0 0 0013 

9 11 OA -I , i 

Sm..' 

H,drocarbons m 7 	1:E ::5 

2 0:E 01 

MWOu 

MW01 ,  NA 2 

000001 

NA 1 	 lo 

7 40 0 	0 d II I.. 	/Inorganics Dissol , WO8 5 20E02 

7 	 0 	2 0 la 	 11 I Ni .il /Inorganics Tolol 1 	 9 8 

1 	 1 0 ... 	 .1 	 II.- 	 .-ne 0002 0002 NA 

9 I 00005 0 0 05 NA 

8 	 8 P10,1 	 a" Polycyclic Arom t 	 r carbons 

r .  

0002 0 0001 3 60E 06 4 OOE 05 MWO8 NA 40 

.5  1-0 

r 	1 	' 

(111 

N No NA 

108-50-2 Phenol SVOC Phormls and Sol-Iio wad Phenols No No 0 

129 00 0 Pyrene SVOC P. -Iv...clic Aron .di.. H. drocarbons ri 16 5 Ii NA I 	 iC' 
	

NA No No NA 

R ,D O-i.lual Ran e Petroleum Hydrocarbons 1 2005 4 10E , 	2 MWOs NA 0 iDE 02 	 NA No No NA 

1 .. 	BlitylberRene VOC tot L 5/5/2005 14 1 0002 0D 	 NA 

7782 49 2 3,1,1iurn Metals/Inoraanics Dissoly,1 ro I ' 9/16/2005 000032 ' 6 5 USE-0 7 	 2 No No 0010 

7782 49 2 " ol 	 • Irrl .. NI 1... 	ii...r J mice 1 ,IL 9/16/2005 4 1 7 	 0 0001 , I 	 5 6 E 

7 	0 22 4 	 r and compounds IN. ,  ..1-.'11., mnics , 	 , 	 , 	L 9116/2005 0002 0 	71 1 2 £ 

7 	 1- and compounds 1 I. 2 	 0 0 8 120E04  

1 	 -I 	 hloroethylene (PCE 3 0 1 2::E :r2 MW 

7 	 . 	 Tli dlium I- 	i j 	cs NA C. 	 II',• 

7 	 1-11 .11itin _191. /Irri00i 

VOC 

Tolol t.,L 

4 

2 01 1 C0C 	  

2 s::c :, 

MW 8 

MWO 

NA 

58000 

20C No No NA 

0004 108 E - 	 e 

7 	 I-% 	unor anics Diss 	 1 100% 1IC. 1 0005 

7 	 111-I , ' ;Unman. T 	 1 r .  7 	 . 

7 	 r- 	, 	, 	,,,, 	I,_, 	- I 5: 000001 

7 	 1.111...-11, r 5/5/2005 14 12 1 30E 03 NA 

1330 	 m 1 5/5/2005 NA 

7 c 	 1101 	 i- 	,o-ttoioe Disso r .  2005 9/16/2005 0 

7 c 	 II i-i d 	 , T 4/2005 9/16;2005 4 0 I 2oE I 0006 

Notes SLV - scree:1,0g level value 
ND - non-detect 
rnAl 10,11500, per 6,1031001 
rn,p mo,rnurn 
max - max,mcm 
NA - not ava,lable 

-. dot,:e organ,c compourd 
OPEC - court,. of potent,. ecolog,cal concem 

-concentrat,on 01001, 	rnedurn 
Tj tOXiCity rat,os for GOI ,  o medum 
TRE hsted threatened and endangered spepes 
0 =1 for hsted threatened and endangered ?SE, spepes 

	

NI Number of Gas medurn r 	45.000 

	

1.1,, 	0.022 

501 - cor.st,tuerd of oteres1 	 0 .5 for non-T&E speoeP 
HOG - volat,le organt compound 	DEO - Oregon Department of Env,ronrnental 010141 

All Level :1507 cntena from Oregon DEO. Table 1. Gudance for Ecolog,cal Rsk Assessment. December 2001, 

G.:ProreptElesI200P02151-010-5100-USGS_TO_OU1:R,s6 AssessmenlIFoaLR,AITa0lesIEcoR,AIAppend,x_6-2_80 
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APPENDIX B-2b Groundwater Summary (downgradient monitoring wells) and Risk Screening 
Terminal 4 Slin 1 0 erable Unit 2 - Orecion Screenin Levels Rece tors - Acivatic 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentrations 
Detected 

Concen rations Maximum 

Detection 
Location 

Oregon 
Screening 
...el., COI Conc. 

(rnax) 

Risk Ratio 
for 

Individual 

COI 

CPEC due 

to 
individual 

COI Risk? 
(Q=1) (T&E) 

CPEC due 

to 
Individual 
COI Risk? 

(0=5) 

Risk Ratio 

lbt  
Multiple 

COls 

CPEC due 

t° M°1°Ple  
COl Risk? 

(Q=1) 
(T&E) 

cpEc du.  

to Multiple 
__. _ - 
GUI R isk? 

(Q=5) Minimum Maximum 
N 	be 

of 
Sarnples 

Nub m 
Of No 
detests 

Detection 
requency 

M 
Aquatic 

Receptors 
CASN0 Analyte Anal te Gro p F action Units c'.I Tij Tg/T1 

7 	6 .1-Trichloroethane VOC 16/2004 5/10/2005 24 24 0% 0.0001 0.0005 0.011 r NA No N A No N 
75-34-3 .1-Dichloroethane VOC OW L 	.1:16/2004 24 20 17% 0.0001 000051 0.0001 0.0002 MWIO I 	0.01/ 0.01)1)19 0 00101 No No 0.000 No N 
75-35-4 1 1-Dichloroothylene VOC in!.p _ 	• il 6/2001 24 24 0% 0.0001 0.0003' 0.026 Li NA No No NA No N 
95-63-6 1 24-Trimeth ,,,Ibe.lzene VOC In!.)11_ 	.1/1612001 24 22 8% 0.0002 00112 	0.0002 	0.001 NI ,N1) NA 1001 NA No No NA No N 
156-59-2 1.2-DichloroethAer le ids' VOC n loll_ 	111612001 24 21 13% 0.00(11 ()MIMI 0.001111 0 ,0 ,: t.1,0110 1)J,9 0 000 9 0.00032 No No 0.01)1) No N 
156-60-5 1.2-Dichloroethylene .trar Is) VOC rooll_ 	.111612001 24 24 0% 00002 00002 0.2!. D NA No No NA N 
541-73-1 1.3-Dichloroben2ene SVOC Halogenated roolL 	.1: • 0 	05 21 23 4% 0.0001 0.0002 ' 0.0014 	0.001•1 M,N16 00/1 0 ..D NA No No NA No N 
106-46-7 1 ..1-Dithlor °benzene SVOC Halogenated  

SVOC Polycyclic Aromatic Hydrocarbons 
,NIL 	: I W200.I  
II ..111_ 	•1116/200.1 

!o•■ 0 	,  
2/10/2002 

I 23 
8 

4% 
43% 

0.000 I 
-0 

	

. 0.0002 	0.0001 	0.0001 

	

-02 I 	.1E-06 	-06 
MWO9 
t•••? ,,,,  6 

	

0.016 
	• 	

<2'.. 

	

0.0021 	' 0.00001 
NA 

0.00524 
No 
No 

No 
No 

NA  
0.000 

No 
No 

No 
N 90-12-0 1 -Moth ,,I,ohthalene 

78-9 ,_ 	.tan 	11 VOC 1141_ 	.1115/200.1 5/101 .  t 05 21 . 	24 0% 0.002 0.02 14 	0 	D NA No No NA No N 
9 1 al hthalene SVOC. Polycyclic Aromatic Hydrocarbons NIL 	41161200 , 1 

rnk. 1 116/200.1 
:o . 	..... 7 /o 2E-05 2E-05 3E-06 2E-05 MW NA 	0 100 r 4 NA N N N N 

83-32-9 Ac,noohthe SVOC. Polycyclic AronlAc Hpir ocarIoms 2/ 	, 2u, 22 /o 2E-06 3E-05 3E-06 1E-05 MW 6 0.52 0.00002 N N 0.0()0 N N 
208-96-8 
67-64-1 

A(1.1.2,2L'2tholer le SVOC, Polycyclic Aromatic Hyto ocarbons rooL 	.1116/2001 o.W 	,, 26 15 42% 2E-05 3E-05 2E-06 0-06 MW 0 NA 	6 2E-06 NA No N No N 
Acetone VOC mwl_ 	.111(11200.1 2it0Li6 24 24 0% 0.0041 0.02 Li NA No No NA No N 

309-00-2 Aldrin 0 ,  oanochlor ill,. Pesticik:es ma/L.1191200d 6110/2002 1 1 1 0 9% 1 E-02 	I E-02 I 	1E-06 I 0-06 MW 0 	), 0 ,2000 No No 0.001 No N 
sli:Gi -9 
120-12-7 

_63/la-Chlordane Oloonochlorioe Pesticioes moll_ 	1/1912001 6110/2005 1 I 1 1 0% 0.00000 L 1 	0 ..D NA .  . NL)>SLV ND,SLV NA N N 
Allthropen, OC. Poly,yolic Aromatic H dr carbons mo I_ 	I 	1b1200 , 1 2flOTZ01 .J2 26 2 92% 1 	. , E , / 	0-06 9E-05 MW 0 0.013 	0m0009.1 0.00/23 . 	No No 0.000 No N 

7440-36-0 .AntiolOnV dlu , Cull !pounds Nletolollnoro.loics Dissolved mo L 	1 1612001 6110/2002 27 18 33% 2E-06 	:,E- , Vo 	0-05 0.0002 MW 6 . 	1.000 la 0.00011 No No 0110FF No N 
Metalsilnt)ro.-Ulics Total mo,1_ 	1,1612001 6110/2002 27 14 48% 2E-05 	0.0001 	0-05 0.0003 MW 6 6 	 33 0.00021 N N 7440-36-0 	r 	, r6 	, pounds 

12674- PCBs Aroclors moll_ 	.11•19i200. 219/2002 0% 0.0002 0.0003 NA 	5%D NA No No NA No N 
1104-281Aroctor 122 -1 PCBs Arocors mall_ 	.1/1 	'0 200: 0% 0.0001 	0.0006 0.00028 	%D NA N1:10SLV N 

11141-16- Aroclor 1232 PCBs Aroclors cr. L 	.I/i9i200.l 12005 11 11 0% 0.0002 	O. 	1 0.00();,,i 	<2' ..D NA NIL', 
53469-21- Aroeor 1242 PCBs Aroclors mwL 	• J1 	,, ., 'i2002 11 11 0% 0.0002 	01jul12 0.000023 	22'..D NA ND0SLV NDOSLV NA No N 
126/2-29, Aroclor 1248 PCBs Aroclors mg/I_ 	.1119/200.1 619/2002 1 1 1 1 0% 0.0002 	0.000:', 0.00000 I 	o ..D NA NEOSLV ND>SLV NA No N 
1109 i-69-• Arodor 1254 PCBs Aroclors mg/L. 	•1/19/200.1 519/2002 11 11 0% 0.0002 0.00 01 11.0000.i.iol,0D NA NroSLV NL7>SLV NA No No 
106"42-; Aho:Ior 1260 PCBs Aroclors rno. 	' 	'2001 219/2002 11 Il 0% 0.0002 0 000: 0.091 NA No No NA No No 

7441 	Al senic Metals/Inorgar cs Di 	A II la. L 	1 ,  i6/200.1 611012002 27 3 89% 0.000. 	0 ,1 	0.0002 01 	o MW13 0 	, .1: 0.09733 No No 0.003 No No 
7440-3a-2 /oors, ic at lics _Me g/Inor Tot, • : I 6/2001 211012005 27 3 89% 2E-02 1001 	0.0003 001 i 4501 F it. 	11, 0.01/ 0.11333 No No 0.004 No No 
71-03-2 VOC ,IL 	..17151200 , I ', 10/2005 24 24 0% O. 	 1 , - 0.13 obn.,D NA NA 
56-55-3 SVOC, Polycyclic Aromatic Hyt:r ocarbons rnml 	11161200 , ! 

----1- 
mc;11_ ' .1 /1612001 

:, 14/2005  
6i10/2005 

26 
26 

13 50% 
38% 

	

0-06 	3E-05 	2E-0 

	

2E-06 	20-05 	2E-06 
8E-05  
1E -Ot 

MW 6 
MW16 

0.000027 
0.000014 

0.0000 i'' 
0.000005 

., 	, i i i 8 
b.101,il 

N, 0.095 
0.232 SVOC. PoIycyclic Aromatic HyL3 ocarbons 

205-99-2 	1BH ,- 	 II I SVOC 	:Ivcyclic Aromatic HoGr °carbons ma/Ltd/1612001  
alL 	1/1612001 

611012002  
, 	0/2005 

26 
26 

li 	 35% 
31% 

-0 	' 	' 	3E-06 
s•-0 	s•-0 	";0-06 

1E-01 
0E-I 

t•1WI6 
M W16 

NA 
N 

0.000096 
0 0000/9 

NA 
NA 

N 
r 	 NA 

NA 
N, 
Nu ■Au 191-24-2 	B, 	 [ ,-;.11.i11,,,'Iti, SVO( 	Polvcyclic Aromatic Hyur ocarbons 

207-08-9 	B, .::11,16/..orantherle S 	,_, 	Polyuclic Aromatic H drocarbons moll_1.111 e,200.1 6 10 	00 , 26 18 31% 0 	, 	 I 6 9E-02 7i 6 00000 7 NA No No NA No No 
7440-41-7 Btr.Tium md compounds f i - .i,1 , ..Inon.lonics Di 	)1 ,et: mall_ 	.11' 	'0 	.1 , 	0 	, 27 26 4% n 	 ., 	iE- 7E-06 M ',PI:, 3 clOD NA No No NA No No 
7440-41-7 B,'TioillmId compounds Metaltqlnor gancs Total L . 	1 	In 6r200. 1) , 10,005 2 3 6E-06 0.0001 MW16 0.002.; 	)1( 1.02113 No N 0.01 	I N N 
319-84-6 	EHL, , ill ' , 01 gm:m:1,1°,41e Pesticides mwl_..111.91200 , 1 2 	1 10-02 	10-02 it.i1112,10l,.D NA No No NA No N 
319-65-7 	BH , I, ,!,L.-11 Or ;.fro loch!. ine Pesticides moll_ 	,11•1012001 10 0' -05 	1 E1rs 0.0022 	clO D NA No No NA No No 
58-89-9 	I Bh1/. ,,,-,11,11) Lindane no. Iochlor ir le Pesticides 'I_ 	1,10/200 , 1 I1/2001, 11 11 0% 0.00000 	oi,.D i-IA No No NA No No 
7440-0;-9 	,--:: ■ i,. 1 	 d compounds MetolsIrs, oanics Dissolved mc.:._ 	161200 , 1 1 1:,_ 	02 27 Ii 59% 1  0-02 	-0 	., 0-05 0.0002 MWI 5 0 .00Z' 	0.000 i 0 09182 No No 0.11(1:1 No No 
7440-43-9 	C ,,,,Ili ■ 	II i cd , 	 ,,, 1111,1, i ■ 	:, Metals/Inorganics Total in 	16/2001 6/10/2005 27 10 63% 2E-05 	/0415 	1E-05 0.0002 MW16 0 .0022 	0.0 10 0( 	1 No 0.003 lbo No 
75-15-0 VOC rl loll_ 	.10612001 01'10/2005 24 21 13% 0.0002 0.0006 	0.0002 0.0011 M0/•16 0.0010z 	0.00 / No 0.063 r No 
108-90-7 	1 Chlorob VOC . 	1612001 0/10 -2 1 24 0% ) 	),) ■ ) 	i 10.00h .  

I 0.00), 
5n .1 N NA N N 

67-66-3 	'Chlor dory i VOC .1,I6;200.1 2110 2()();, „.I 21 13% , , ) , )01 0 0008 0.0044 MW16 1.21 	0.0044 I 	0355 No No 0.000 No N 
218-01-9 	r..1, 	,r SVOC Polycyclic Aromatic Hydrocarbons moll_ 	.1116/201 6/1 11:21( I:, 1 	26 16 38% I 2 -ilb 	:10 -112 	:10 -06 0.0001 MW16 NA 	000011 . 	NA N,, No NA N,, N 
7440-50-0 	, j•[, ,,t ,-,, 	, ,. 	 l,1., id:- inor 	anics Dissolve In 	.1, 	'001 011012002 27 3 89% 0.001 	0.001 	0.0001 0.0051 110/16 0.0111: 	1.011.102 • 0.4.166i i No 0.016 N 
7440-5( l.1H.4Ir_jLg3r anics  Total moIL 	1/1612001 

rnwl_ 	.10 ev20(1 ,1  
2110/2002 

012002 2.1 24 
96% 
0% 

	

0.001 1 000 I 	0 0003  

	

0.0001 	) ,, 12 
0 01 ,1,  MW16 1 0.00!, ■ 	0.0143 

NA 	<6'..D 
' 1 .20089  

NA 
No 
No 

0.064 No  
N 98- ,_ , 

72-51-, 	 10, ,c , , ,ochlorine Pesticides mall_ 	.1119/204 1  2/10/2005 ii 10 9% 10-06 	I IE- , ):, 	3E-06 3E-06 MW11 0.000001 	' 2.60-05 2.60001 N No 
72-56-9 	L , L , 0 	 ,,:h a. lacHol il le Pi,skide. 6 W2002 11 11 0% NA I,  No No 
50-29-3 	, 	 !Or omlochlorille Poshcices r nu I_ 1 	I 	I 	20, 1 bflOiz00 18% 10 	10-02 	1E-06 3E-06 MWlllt 0.000001 0.000003 3.00000 No 0.11 No 
319-116-3 	,:0[,-B 	 Or oar lochlor ir le Pesticioes Ind L 	I 	I 2110/20,o 11 11 0% 1E-00 	1E-00 NA 05,..D NA No NA N 
53-70-3 	C,,1,,4,j1j..:othracene SVOC. Polycoclic Aromatic Hydrocarbons ,,,o/L 	l/i5/20 	.1 2006 26 21 16. 5 	0-06 2E-05 MW1 I NA 0.00001 1'..IA No No NA No N 

32-6. 	D,' ,,-.• 1 ',,R, 	- 	1 SVOC. 	thiir lir lo Ina._ 	,„,_ i/200, 1 2110/2002 18 18 0.. /0-06 1  2E-02 0.0037 A No No NA No No 
60-57-1 	Dieldrin Organochlorine Pesticides rng/L 	4/19/2004 5/10/2005 11 10 9% 1E-05 	1E-05 	4E-06 4E-06 MW10 0.000056 4.4E-06 0.07857 No No 0.003 No No 

C ProjectFileclob,0219-010-900•11SCST4_0111 ,Risk Assessmentr ral_RINTables,EcoRivAppeccie_13-2_go 
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APPENDIX B-2b Groundwater Summary (downgradient monitoring wells) and Risk Screening 
Terminal 4 Slin 1 0 erable Unit 2 - Orecion Screenin Levels Rece tors - Acivatic 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentrations 
Detected 

Concentrations Maximum 

Detection 
Location 

Oregon 
Screening 
....1., COI Con 

(rnax) 

Risk Ratio 
for 

Individual 

COI 

CPEC due 

to 
Individual 

COI Risk? 
(Q=1) (T&E) 

CPEC due 

to 
Individual 
COI Risk? 

(Q-5) 

Risk Ratio 

lbt  
Multiple 

COls 

CPEC due 

t° Mdti°1°  
COI Risk? 

(Q=1) 
(T&E) 

cpEc du.  

to MuItipl 
__. _ - 
GUI R isk? 

(Q=5) Minimum Maximum 
N 	be 

of 
Samples 

m Nub 
of No 
detests 

Detection 
requency 

Aquatic 
Receptors 

CASN0 Analy e Annlyte Group F action Untts cii Til WTI 

DRO Diesel Range P 	)let.s 1 H y.:roc:irt:or Is Ino;L 	.' /16/2004  
n PqIL. 	•119/2004 

5/10/2005 
5/1012005 

28 
11 

2 
11 

A 
0% 

0.12 
E-05 

0.65 
1E-05 

0.021 0.041 MW 0 NA 
(1.000056 

0.041 
%D 

NA 
NA 

No 
No 

No 
No 

NA 
NA 

No 
No 

N 
N 959-98-8 Endosulfan I a,!,,,■ochlorine Pesticioes 

33213-65-. E000solfan II Or g.-mochl. ine Pestici,:es u , !ii_ 	• 1•19i200.1 0110/2005 1 1 10 9% 1 E-O5 1 E-05 2E-06 2E-06 MWO9 11.000056 1 .5E-06 0.02679 No No 0.001 No N 
72-204; DI 	1 a gm mchloi ii.. Pestic u,A;1_ 	. l• ! 9/200.1 :,110/200 0% 1E-00 1E-.05 (1()00036 o 	D NA No N No N 
7421-93-0 Enunn Al,:e1wo 0, OM Rldlito olo Pestic it INIL 	, /19/2004 5/11 I 11 0% 1,05 1E-05 1).000036 5' ..D NA No No NA No No 
5349.140-.: En :lin Kett ,  0o,-.,■ochlo,i1Ve Pestici,:es JIL 	. 	 19/2004 5/11 N 9 0% 1 E-05 • 1E-05 • 0.000036 r NA No No NA No No 
100-41-4 Ethyibenzene VOC MIL 	1j16/2004 5/10,z.1. 24 23 4% n non.' I 0.0005 11 Onr) ,-, 0.0006 rvi ,N 10 0 	0/3 5. L NA No NA No No 
206-44-0 Flt.ormILI) ,•• SVOC, Polycyck Aromatic Hydrocarbons roull_ 	. /16/2004 5110/2005 26 10 62% .E- ,  )6 I : 	5 . 	5E- ,  ), 0.0002 M`N'i 6 0.00616 0.0(1( 	, O.02FTT No 0.001 No N 
86-73-7 FI0000 SVOC. Polycyclic Arornatic Hydrocarbo n1 .. L 	.116/200.1 5110/2 100 26 22 % _- 	),",, 31E-4) E , 1E-05 'o 'Nib 0.0039 9.3E-06 0.001 No 0.000 No N 
GRO , 	12±2arge F'etr Olol.111 Hydrocarbons rou 1_ 1 	YE, 28 26 7% FiFE, 1.h 0 	.1 0.05 1 	L,111 NA 0.05 NA No No NA No N 

6 	8 . e ' ch 1 or aganochloline Pesticides rnu 	L , 	1 	I 	'001 :v1 1 	000 11 11 0% 0.0000038 • <0'..D NA NO>SLV NDOSLV NA No No 
1024-5 i po ide O cI,Odoe Pesticides 05 11 11 0% 1E-0., I 1E 	 

31%  E,1.l  MW16 
0.00000' 

NA 
,fl..0 

' 0.000004 
 	NA 

NA 
ND>S L V 

Os 
AID,SLV 

No 
NA 
NA 

No 
No 

No 
No 193-30-5 4 	)-culpyrene SVOC. F'ol) ,cvclic Aromatic H drocarbor,s rn v 9/iO2010, 26 18 

7439-02-0 : M 	• dailnoroonics Dissolve m ..._, 	1612004 5/1012005 27 12 56% E-06 , 2E-0: -, . E-00 0.0006 MW16 0.0025 0.0006 0.24000 No No 0.008 No Nu 
7439-92-1 	 . Metals/Inorounics Total 	II miL 	i 6/200 , 1 5110/2005 27 2 93% 28-05 8E-05 2E-00 0.0 m),,,,  0 002;) 0 0109 .1.36000 No 0.1.10 
7487-94-7 " Metalollwrganics Dissolve,• mull_ 	Ifl W200.1 ... . 5/1012000 27 19 30% 0.0001 0.0002 ,F4 0 M 10, , 0.001 No 0.00.I 
7;218_51-7 1;_,-.Hrz.  cahnIdorcompounds Metals/how ,. • Total 	1 , L 	di' 6/200.I .• 5/1012005 27 20 26% 0.0001 0.0002 4E-05 6E-05 1, 	' OOO ,'7 0.00006 0.07792 

a om.cl ,I, 	c 1, .1_ .1/1012004 I 5110/2005 0% 'E-00 1E-05 r, ,,,03 <5%D NA 
91-20-3 	Naplahalene SVOC. Polycyclic Aromatic Hydro 	limns . 	1 	.1115/200 , I ,) ' 012005 50 26 48% 2E-05 0.002 1E-06 0.0003 irW1I) 
104-014; 	11-Butylbenzene VOC 

	

 	111.11 	.1116/200 , 1 

	

Dis olveutohl 	01 
') i 0,000 

I 	'Oft 
24 
27 

24 
o 

0% 
00% 

0.0002 0.002 
0.000.1 0.0101 NMI:, 

N  
0.052 7440-02-0 Nickol Metals/Inorganics 

7440-02-0 	, Metals/Inorganics -Isola! 	moll_ 	.1, re, 	1.1 bil 0:1)05 27 o 00% 0.000:t 0.020.1 N.P7'!15 52 
103-65-1 	n4 ropylbenzene VOC olgIL 	.1116/200.1 0/1 W2000 2.1 23 4% 16-0.1 0.002 	0.0001 0.0001 MW10 NA 
95-4 /-6 	lo-Xylene VOC mg/L 	.1116/200.1 5/101200, 24 20 7 /,) 0.0001 0.0005 	0.0001 11.111113 M1710 NA 
85-01 -0 	Phe•Ianthrene SVOC, Polycyclic Aromatic Hot:I of, -Ilbt, Is moll_ . .1116/200.1 51101200 26 8 69% E 	1  -.15 	.1E-06 8E-0 M7/16 NA NA No No NA 
129-00-0 Pyrene SVOC. Polycyclic Aromatic Hydrocar bons mgiL 	4/16120C , 	0 	, 26 8 69 / -0 i 	E-ft, 	-10-n6 97001 1v11016 NA 07111013 NA No No NA 
RRO Residual Range Pei, olel,raElydrocarbons  

VOC 
mg/L 4/ 
mg/L 	4/ e,2011.1 

5  1Wzr)05  
5 10/2005 

28 
24 

22 
24 

2 	/0  

0% 
11. 2.1 

0.0001 
0.5:, 

0.002 
11.52 M ,N09 NA 

NA 
0152 

<5'..0' 
NA 
NA 

No 
No 

No 
No 

NA 
NA No No 135-9-88 sec-Butylbenzene 

7782-09-2 Selenium tals/Inor uunics Di 	)1 	illu 	L 	1 	lh21111.i 1,/i1)/2011), 27 17 3 	/0 0 0002 0 OW) 	0.0002 11.111113 1.117 . 12 0.005 0.0013 0.26000 No No 0.009 No I 	No 
7782-09-2 Selenium 1 •tals/Inor gancs Total 	mc L 	I 16r2000 5 10 	1 	, 27 12 56% 0.0002 0.005 	0.000 I 0.0016 1,11716 0.000 0.0010 0.36000 No No 0.012 No 
7440-22-1 Silver ant: compounds Metalsklolganics s. 	 612004 5 10 2 ,  1 27 27 0% , ) 0.00012 as .AD NA No No NA 
7440-22-1 	"Driver am: compounds A etals/In.li oanics .1: 	6;z00, 1 () 7s17- 27 23 1 	A 416 .1E4) 	■ -• 	, o 1,11716 0.00012 0.00003 0.25000 No No 0.009 
127-00-1 	Ter,,,hruroethylene (PCE) VOC n 	W200.1 ,10,7UL15 24 18 2 	/0 0.0001 0.000: 	L111:1 , 1L U.0001) 1,11710 0.84 0.00051 0.00061 No No 0.000 
7440-20-0 ThAi,,,, Metals/1r lor oanics Di 	,I 	111.1/L 	4/16/200.1 :,110/2000 27 18 33 /0 1E-05 2E-0)., I 	6E-06 .1E-05 1,11716 NA 0.000039 NA No No Nt, No No 
7440-20-0 1TH, - , Ill ■ 311 Metals/11ml oanics T tal 	mu 	1 16/ 00' 44% .L-06 I •! 0-05 	.1E-06 /E-05 MW16 NA 0 0000/2 NA NA 
108-88-3 	1 ,: V00 m /L 	4/16 	0 1.1 1 '1 	00), 2.1 13 46% 0.0001 0.0000 	0.0001 0.0018 HMO 0.0098 0.0018 . 0.1836 i No No 0.006 No No 
7440-07-3 	I, 1, I 	,, ■ 	 , i, 	, L. 	'Inorganics  

Metalg-lor arucs 
,i 	,1 	, 	, • 4/ 6/200.1 

1)1/L. 	Ev,200. 
II I.A-_ 	6/200.1  
:1,1/1_ 	.1. if-v •!T 

:, 10/2005 
, 	1 	10: 

2 
o 

93 /0 
oo /0 

SIE-0!) 0 .000, 1 	!. E-1 5 
0.000 

0.0060 
0.1 	I 

MWI5 
M 'Al 'lb 

0.011  
0.011 

0.0060 0.61010 No F 	No 0.021 No No 
7440-47-3 
79-01-6 	7tichl,A) , 1 	T ',/00  

/OC 
5 1 '1 	10: 

10 	05 
24 
24 

20 
24 

/0 
0% 

0 0001 
0.0002 

0.0000 	0.0002 
0.0005 

0.0005 MWO9 
N/ 75-01-0 	Vi:, 	, , 

1330-20-7 Xylene (mixed) VOC mg/L 	.11•16 105 24 20 I il.11l1112 il.l1l10/, 	0.0003 0.003 M7,'10 11.1117 1.0(13 ,, 730ii No No 0.008 
7440-66-6 Till,: M 	tals/Inorganics Dissolved rooll_ 	.ifl 612004 5110/2005 27 3 I 0 001 0.10116. 0.0000 0.0092 NAN ,  6 0.009'1% ,  O 0/650 No No 0.003 N 
7440-66-6 Zinc Metals/Inomarks Total 	mq/L 4/16/2004 5/10/2005 27 2 93% 0.002 0.00271 0.0005 0.0315 MW15 0.12 0.0315 0.26250 No No 0.009 
Notes 	 screenrg level value 	5000 semi volatile organic compound 

ND non deOct 	 OPEC constituent 2 potential ecological concern 

nVL milligram per kilogram 	Cij -concentration of 0011in medcm 

min -1111,111 .11.1 	 0Ij toxicity rates tor COIl in medium j 

max - maximum 	 -r&E listed threatened and endangered species 

NA not available 	 0 = 1101- 1isted thi-eatened and endangered (TOE, species 

COI constituent of interest 	 = 5 tor non TOE species 

VOC .121i1e organic compound 	DEO Oregon Department of Environmental Quality 

All Level II SLV criteria from Oregon DEO Table 1 Guidance tor Ecologic/I Risk ASSessnlent, December 200 , , 

C Pr9ectFiles,Jobs,0219-010-900•0SCO _04_01.11,Risk Asses...MT ral_RIA,Tables,EcoRiA ,Appende_13-2_go 

Tj= Sum of tc 	r.tios tor all CO. in medium j 
	

29 259 

	

Number of COIs in medium j 
	

43 000 

	

1/blij= 	3023 
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APPENDIX B-2c Groundwater Summary (downgradient monitoring wells) with 9OUCLs and Risk Screening 
Terminal 4 SliD 1 0 erable Unit 1 - Ore on Screenin Levels Rece tors - A uatic 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentrations Concen
Detected

trations Maximum 

0 	n 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 
for 

Individual 

COI 

 c 
to  

Individual 

01 Risk? 
C 	' 

(Tk,E) .,, 

C due 

tu  
Individual 
COI Risk? 

Minimum Maxi mum 
umer N 	b 

cri 
Samples 

Numb er 
Non- 

detects 

etection 
rel0000y Min 

Detection 
Locion Aquatic 

Recept rs 
CASNo Anovito Group Froction Units Cif Distribution Estimation Method 	- Tif 

5 S (OC Pol 	li 	 ,rocarbons IN, 4. 20. 2004 9/16/2005 I 12 20E-05 1.00E-04 2.20E-08 8.70E 2.14E-05 Lognormal 90% Chebyshev (MVUE) 0.793 
50- ol 	 carbons or::.L -8 -20. 2004 9/16/2005 i 12 80E-05 1.00E-04 1.60E 07 2.64E-05 Non-parametric  

Non-parametric 
90% Chetwshe ,v  
Mod-t (adj or mewness) 

1.889 
0.465 j...„ 

No 
No 75-15-0 dOC . 1_ E l 	' .4 MW07 

7644-8 , 	"I' 	' On anochlro: 
1024-57-3 I 	:qt....oil:8 :•po 	e Org, :.:41.0.11 ,- I , ,sumes oqiL 16,2005 WC 
7439-92-1 !Li..., Mel..iNlo:trg, i.11.. Total og/L 4 1/16/2005 

744047-3 IT:.....! CI, quint, Total IN,  1/16/2005 MWOrt 

Terminal 4 Sun 1 0 erable Unit 2 - Ore on Screenin Levels Rece tors - A uatic 

Constituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentrations 

Detected 

Concentrations Maximum 
Detection 
Location 

0 	n 
Screening 

Levels COI Concentration (90 UCL) 

Risk Ratio 
for 

IndMdual 
COI 

C 	to  du  
. ,. ,, ( 
.uu.'uuu.  
COI Risk? 

10=1) 
T.TE) 

CPEC due 
to 

Individual 
COI Risk? 

(0=5) 
Minimum Maximum 

Number 

Samples 

Nurnber of 

detects 

etection 
requency 

Aquatic 
R.....,e,..t 	rs 

CASNo Ano In Analyte Gro p Fraction nits Ci 

1.14E-04 

Distribution motton Method Ti 

11097-8, 1- PCBs Aroclors og/L 4/19/2004 5/9/2005 11 11 0 A 0.00019 0.00031 -05 Non-p,s, 	.i. . 
56-55-3 I ,. 7: tly.Elti 	nrocarbons mg, 4/16/2004 0-0:2505 3. 51110 0.0000021 0.000027 8E-05 Non-p,s,11: -.rid ,k. 7 

50-32-8 'ft. ^..lycyclic Aromatic Hydrocarbons rig, 4/16/2004 x0000016 0.000027 MW 6 20E-05 Non-p,.c.old.r: 10. C 	dl 	,1.. 9 No 

75-15-0 IN, 4, 8121104 0.00018 0.0005 4 .7 MV),  8 4 4.ROE-04 Non-pim,onsiu CO•ft, ChnIwultdv 0.531 

7440-50-8 : 	Ind:, 4: 	11.,1 , 1.4 9 % ' 	' 4 07=-03 L 	normal 90% Cheb shev MV o MMINICEM 
72-54-8 On . 	tri 	- 1.. ,..., 4. ' tft..2004 ,. 0.00002 r Mi=== 
50-29-3 N/L 4/19/2004 5/10/2005 % MWO9 1.00E-08 -- 
7 	44 8 /L 4/19/2004 5/10/2005 11 11 0% 0.0000055 0.000011 3.80E-08 Non-parametrit ,..! 1.438 
74 9-92 Alm...INli dr., its Tot 	 oq/L 4/18/2004 5/10/2005 27 2 9 0.00552 - 0.005075 .i/5055 .000002 MW15 2.50E-03 0003 Lognormal Chubt,st dv rMV-E) 0.524 

744047 Total Ci . 1: 	 1 1 MeAdtzli :egarlics •' 004 5/10/2005 2 19E-02 MW1S 1 10E-02 4.14E-03 Lognormal 90% Chebyshev (MVUE) 0.376 

Notes: 
	

9OUCL - `NJ upper confider 	li 	 CPEC - Oti 	...f potential ecological concern 	TAO - 	threatened and endangered cl ti•tft: A 

mg/L - milligram per liter 	 SLV - screening level value 	 0 = 1 for listed threatened and endan ered 0- 861 species 

- roiniroum 	 Cij -concentration of COI I in medium j 	 0 = 5 for nor dTUE species 

max - maximum 	 Tij - toxicity ratios for COI i irr medium j 	 DEO - Oregon Department of Enviroumental Quality 

COI - constituent of interest 	 MDC - maximum detected concentration 	 SVOC - semi-volatile organic compou Id 

9OUCLs were calculated using ProUCL software and EPA (2002) guidance Each dataset was Msted for distribution (normal. gamma. and lognormal) ard the appropriate calculation method was chosen on that basis Non-parametric inethods for calculating Me 9OUCL were used when the distribution was unknown or 
when Me lognormal distributiou ( 1 ) was highly skewed (>2.51. 

= no 9OUCL calculated due to too few samples or 9OUCL exceeds MDC 

^All Level II SLy criteria front Oregon DEO. Table 1. Guidance for Ecological Risk Assessment. December 2001. 

EPA 2002 - Calculating Upper Confidence Limits for Expopsure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10 (December 2002) 
EPA 2004 - ProUCL software. version 3.00.02. Downloaded at hft1r://www.e1ra.gov/nerlesd1/tscrform.htm  (11/20/05). 

C Prof octFiles%Jolo,0219-010-000•USCST4_0U,R isk Assessfr entf ral_RIA4ables,EcoRIA ,Appeocic_13-2_ow 
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Appendix C-1 

Human Health Soil Summary and Risk Screening 

Terminal 4 Slip 1 Upland Facility 
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Appendix C-la Soil Summary and Risk Screening for OU1 
All soil sam les less than or e ual to 15 feet in de th 

CASNo 

Constituents of Interest (COI) 
Samples Samples Detection Limits 

Detected 
Concentrations 

Maximum 
Detection 
Location Bkg Soil 

Conc.* 

Direct Contact 
Industrial Soil 

PRG*" 

COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for Multiple 

COls 

COPC due 
to Multiple 
COI Risk? Period of Record 

Number 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Min Max Min Max Boring 
Ana yte Units Min Max Cif Ril RIJ/RJ 

7440-36-0 Antimony and compounds mcjikg 8/23/2004 3/22/2005 14 100% 0.05 1.15 SB-23 4.1E+02 1.15 2.8E-03 No 6E-05 No 
7440-38-2 1 mgikg 8/23/2004 9/7/2005 20 100% 1.63 6.95 S-5 6.95 4.4E+00 9E-02 
7440-41-7 ['alum and compounds nigikg 8/23/2004 20 100% 0.201 0.645 SB-21 2.07 1.9E*07 , Bkg NA I NA No 
7440-43-9 Cadmium and compounds mg1kg 8/23/2004 9/7/2005 20 100% 0.065 1.95 S-7 0.93 4.5E+02 1.95 4.3E-03 No 9E-05 No 
75-15-0 Carbon disulfide mcjikg 8/24/2004 9/8/2004 16 15 6% 0.0048 0.0066 0.003 0.003 SB-23 7.2E+02 0.003 4.2E-06 No 8E-08 No 
7440-50-8 Copper and compounds mg1kg 8/23/2004 9/7/2005 20 100% 10.9 70.3 S-7 34.43 4.1E+04 70.3 1.7E-03 No 4E-05 No 
7439-92-1 Lead mcjikg 8/23/2004 9/7/2005 20 1007. 2.4 258 SB-23 16.83 8.0E+02 258 3.2E-01 No 7E-03 No 
7487-94-7 Mercury and compounds mg1kg 8/23/2004 9/7/2005 20 7 657 0.02 0.162 0.01 0.215 S-7 0.04 3.1E+02 0.215 7.0E-04 No 1E-05 No 

7440-02-0 Nickel mcjikg 8/23/2004 9/7/2005 20 1007 13.7 34.5 SB-23 21.04 2.0E+04 34.5 1.7E-03 No 3E-05 No 
7782-49-2 Selenium mg1kg 8/23/2004 9/7/2005 20 2 907 0.1 0.1 0.1 0.593 SB-93 5.1E+03 0.593 1.2E-04 No 2E-06 No 
7440-22-4 Silver and compounds mcjikg 8/23/2004 9/7/2005 20 3 85% 0.465 0.568 0.016 1.33 S-7 5.1E+03 1.33 2.6E-04 No 5E-06 No 
7440-28-0 Thallium mg1kg 8/23/2004 9/7/2005 20 5 75% 0.465 0.568 0.04 0.118 S-7 6.7E+01 0.118 1.7E-03 No 4E-05 No 
7440-47-3 Total Chromium mcjikg 8/23/2004 9/7/2005 20 100% 10.3 152 S-7 26.57 4.5E+02 152 3.4E-01 No 7E-03 No 
7440-66-6 Zinc mg1kg 8/23/2004 9/7/2005 20 100% 40.6 533 SB-23 95.52 1.0E+05 533 5.3E-03 No 1E-04 No 
91-57-6 2-Methylnaphthalene mcjikg 8/23/2004 3/22/2005 29 2 93% 0.33 0.33 0.00064 0.21 SB-23 3.0E+02 0.21 5.8E-04 No 1E-05 No 
83-32-9 Acenaphthene mg,. g 8/23/2004 91712005 47 19 607, 0.00353 0.34 0.00028 0.35 S-7 2.9E+04 0.35 1.2E-05 No 2E-07 No 
208-96-8 Acenaphthylene mg1kg 8/23/2004 91712005 47 15 68% 0.00353 0.33 0.00027 i 	0.35 SB-23 5.9E+02 0.35 5.9E-04 No 1E-05 No 
120-12-7 Anitnc,ne 	 : rigikg 8/23/2004 9/7/2005 47 7 85 .'/... 0.005 0.0152 0.00032 1 SB-23 L I O'co ,, 1 1.0E-05 2E-07 No 
56-55-3 n igikg 8/23/2004 9/7/2005 47 2 96:i 0.0143 0.0144 0.00033 3.9 S-12 3.9 1.8E+00 4E-02 
50-32-8 mgikg 8/2312004 9/7/2005 47 100% 0.00038 6 S-12 6 2.8E+01 6E-01 
205-99-2 nigikg 8/2312004 917/2005 47 3 94% 0.0039 0.0143 0.001 6.2 S-12 • 6.2 2.9E+00 6E-02 
191-24-2 Eenzo[g.h.i]per0.me mylkg 8/23/2004 9/7/2005 47 1 9t" 0.0143 0.0143 0.00049 5 S-12 1.7E+04 5 3.0E-04 No 6E-06 No 

207-08 9 Benzo[k]fluoranthene mcjikg 8/23/2004 9/7/2005 47 4 91% 0.0039 0.0144 0.00066 4.2 S-12 2.1E+01 4.2 2.0E-01 No 4E-03 No 
117-81-7 Bis(2-ethyihexyllphthalate (DEHP) mg1kg 8/24/2004 3/22/2005 8 4 50% 0.33 0.33 0.05 0.72 5-11 1.2E+02 0.72 5.8E-03 No 1E-04 No 
218-01-9 Chrysene mcjikg 8/2312004 9/7/2005 47 3 94% 0.0039 0.0143 0.00091 4.9 S-12 2.1 6.02 4.9 2.3E-02 No 5E-04 No 
99-87-6 Cymene mg1kg 8/2412004 9/8/2004 16 16 0% 0.02 0.035 2.0E+03 <5%D NA No NA No 
53-70-3 mcjikg 8/23/2004 9/7/2005 47 11 77% 0.0039 0.33 0.0003 1. S-12 1.1 5.2E+00 1E-01 
132-64-9 Dib ,Hranfuran mg1kg 8/23/2004 3/22/2005 27 7 74% 0.0049 0.34 0.00023 0. S-7 ;E-Hj3 0.1 6.4E-05 1E-06 No 
84 74 2 Di-n-butyl phtiv.1,:t. mgikg 8/24/2004 3/22/2005 8 4 50% 0.33 0.33 0.010 0.071 5-11 7..2E+04 U.071 1.2E-06 No 26-08 klo 
206-44-0 Fluoranthene mg1kg 8/23/2004 9/7/2005 47 1 987o 0.0143 0.0143 0.00091 6.4 S-12 2.2E+04 6.4 2.9E-04 No 6E-06 No 
86-73-7 Fluorene mgikg 8/23/2004 9/7/2005 47 20 57% 0.00353 0.34 0.00033 0.63 SB-23 2.6E+04 0.63 2.4E-05 No 5E-07 No 
193-39-5 . rigikg 8/23/2004 9/7/2005 47 2 067 0.0143 0.0144 0.00037 5.4 S-12 5.4 2.6E+00 5E-02 
91-20-3 N.:71 	h,,Jene i 	n igikg 8/2312004 9/7/2005 63 30 52% 0.00719 	0.33 0.0011 0.22 SB-23 ' .N7*ud 0.22 1.2E-03 No 2E-05 1/ 
85-01-8 Phenanthrerrs: nigikg 8/23/2004 9/7/2005 47 2 967 0.0143 	0.0144 0.00056 3.8 SB-23 E+02 3.8 2.6E-02 No 5E-04 No 
129-00-0 Pyrene i 	n igikg 8/23/2004 9/7/2005 47 1007 0.0012 5.8 S-12 2.9E+04 5.8 - 2.0E-04 No 4E-06 No 
11097-69-1  mg/kg 8/23/2004 9/13/2004 21 11 48% 0.036 	0.13 0.014 0.69 S-2 7.4E-01 0.69 9.3E-01 No 2E-02 
11096-82-5 Ararla 	C‘j r■ igikg 8/23/2004 9/13/2004 21 12 43% 0.036 	0.1 0.033 0.53 S-3 7.4E-01 0.53 7.1E-01 No 1E-02 Na 
37324-23-5 Aroclor 1262 mg1kg 9/212004 9/2/2004 4 3 25% 0.037 	0.045 0.047 0.047 SB-23 7.4E-01 0.047 6.3E-02 No 1E-03 No 
11100-14-4 Aroclor -I27 mcjikg 9/2/2004 9/2/2004 4 3 25% 0.037 	0.045 0.03 0.03 SB-23 7.4E-01 0.03 4.0E-02 No 8E-04 No 
309-00-2 Aldrin mg1kg 8/23/2004 9/7/2005 27 26 4% 0.001 	0.067 0.0015 0.0015 SB-23 1.0E-01 <5%D NA No NA No 
5103-71-9 alpha-Chlordane mcjikg 8/23/2004 9/7/2005 27 23 15% 0.001 	0.067 0.000334 0.0034 SB-25 6.5E+00 0.0034 5.3E-04 No 1E-05 No 
12789-03-6 Chlordane (technical) mg1kg 8/23/2004 9/7/2005 27 23 15% 0.001 	0.134 0.0004'18 0.0048 SB-25 6.5E+00 0.0048 7.4E-04 No 2E-05 No 
72-54-8 DDD mcjikg 8/23/2004 9/7/2005 27 24 11% 0.002 	0.134 0.000381 0.035 SB-23 1.0E+01 0.035 3.5E-03 No 7E-05 No 
72-55-9 DDE mg1kg 8/23/2004 9/7/2005 27 18 33% 0.0018 	0.134 , 0.000888 0.054 SB-23 7.0E+00 0.054 7.7E-03 No 2E-04 No 
50-29-3 DDT mcjikg 8/23/2004 9/7/2005 27 15 44% 0.0018 	0.134 _ 0.000176 0.00887 SB-95 7.0E+00 0.00887 1.3E-03 No 3E-05 No 
319-86-8 delta-BHC mg1kg 8/23/2004 9/7/2005 27 27 0% 0.001 	0.134 3.6E-01 <5%D NA No NA No 
60-57-1 Dieldi in mg1kg 8/2312004 9/7/2005 27 21 22% 0.0018 	0.134 0.000353 0.00115 SB-95 1 1E-01 0.00115 1.1E-02 No 2E-04 No 
959-98-8 Endosulfan I mg1kg 8/23/2004 9/7/2005 27 27 0% 0.001 	0.067 3.7E+03 <5%D NA No NA No 
72-20-8 Endrin mcjikg 8/23/2004 9/7/2005 27 25 7% 0.0018 	0.134 0.0017 0.0022 SB-25 1.8E+02 0.0022 1.2E-05 No 2E-07 No 
7421-93-4 Endrin Aldehyde mg1kg 8123/2004 9/7/2005 27 25 7% 0.0018 	0.134 0.000436 0.0014 SB-27 1.8E+02 0.0014 7.6E-06 No 2E-07 No 
53494-70-5 Endrin Ketone mgikg 8123/2004 9/7/2005 27 26 4% 0.0018 	0.134 0.0019 0.0019 SB-27 1.8E+02 <5'i..D NA No NA No 

C./ProjectFiles/Jobs/0218-010-000-USCS_T4_0U1/Risk Assessrperffinal_RiA/Tables/HHRPMHRA_GWaSoil_14S1Up-OU1 
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Appendix C-la Soil Summary and Risk Screening for OU1 
All soil sam les less than or e ual to 15 feet in de th 

Constituents of Interest (COI) 
Samples Samples Detection Limits 

Detected 
Concentrations 

Maximum 
Detection 
Location Bkg Soil 

Conc.* 

Direct Contact 
Industrial Soil 

PRG*" 

COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for Multiple 

COls 

COPC due 
to Multiple 
COI Risk? Period of Record 

Number 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Min Max Min Max Boring 
CASNo Analyte Lin ts Min Max Cif RIJ RIJ/RJ 

76-44-8 Heptachlor mg/kg 8/23/2004 9/7/2005 27 27 0% 0.001 0.067 3.8E-0 5%D NA No NA No 
72-43-5 Methoxychlor n 	g 8/23/2004 9/7/2005 27 26 4% 0.002 0.134 0.0045 0.0045 SB-26 E+03 <5%D NA No NA No 
87-61-6 1.2.3-Tiichlorobenzene m ,..1:•H - 8/24/2004 9/8/2004 6 6 0% 0.00095 0.0017 2.2E 02 <5%D NA ,o NA No 
95-63-6 1,2.4-Trirnethylbenzene mikg 8/24/2004 9/812004 16 16 0 o 0.02 0.035 1.7E+02 <5%D NA No NA No 
108-67-8 1.3.5-Trimethylbenzene 1,_ /kg 8/24/2004 0/8/2004 16 16 0% 0.02 0.035 7.0E+01 <5%D NA No NA N 
106-46-7 1.4-Dichlorobenzene malkg 8/24/2004 9!8/2004 16 15 6% 0.0048 0.0066 0.29 0.29 SB-23 7.9E+00 0.29 3.7E-02 No 8E-04 No 
78-93-3 2•Bu0anone mg/k 8/24/2004 9/8/2004 10 15 0.02 0.027 0.043 0.043 SB-23 1E+05 0.043 3.8E-07 i io 8E-09 N 
67-64-1 Acetone malkg 8/24/2004 9/8/2004 16 5 691 0.02 0.023 0.012 0.2 SB-23 5.4E+04 0.21 3.9E-06 No 8E-08 No 
71-43-2 Benzene. .kg 8/24/2004 9/8/2004 16 16 0% 0.0048 0.0088 1.4E+00 <5%D NA No NA No 
56-23-5 Carbon tetrchloride mg/kg 8/24/2004 9/8/2004 16 15 6% 0.0048 0.0088 0.0011 0.0011 SB-22 5.5E-01 0.0011 2.0E-03 No 4E-05 No 
108-90-7 Chlorobenzene mg/kg 8/24/2004 9/8/2004 16 15 6% 0.0048 0.0066 0.5 0.5 SB-23 5.3E+02 0.5 9.4E-04 i io 2E-05 No 
67-66-3 Chloroform mg/kg 8/24/2004 9/8/2004 16 15 6% 0 00 8 0.0088 0 00 3 0.0013 SB 22 4.7E-01 0.0013 2.8E-03 No 6E-05 No 
98-82-8 Cumene isopropylbenzen m /kg 8/24/2004 9/8/2004 16 16 0% 0.02 0.035 2.0E+03 <5%D NA No NA No 
DRO Diesel Ran gikg 8/23/2004 9 7/2005 61 53 13% 18 50 15 4700 SB 22 2.3E+04 4700 2.0E-01 No 4E-03 No 
100-41-4 Ethylbenze mgikg 8/24/2004 9/8/2004 16 16 0% 0.0048 0.0088 4. JE 02 <5%D NA No HA N 
GRO Gasoline Range rngikg 8/23/2004 3 	'2005 39 1 	34 13% 3.3 20 1.4 100 SB-22 1.3E+04 100 7.7E-00 No 2E-04 No 
87-68-3 Hexachlorobutadene mg/kg 8/24/2004 919/2004 16 15 0% 0.02 0.035 2.2E+01 <51D NA No NA No 
75-09-2 Methylene chloride mg/kg 8/24/2004 0812004 1 6 1 94% 0.011 0.011 0.0012 0.032 SB-22 2.1E+01 0.032 1.6E-03 No 3E-05 No 
104-51-8 n•Butylbenzene mg/kg 8/24/2004 3!8/2004 16 16 0% 0.02 0.035 2.4E+02 <5%D NA No NA No 
103-65-1 n-Propylbenzene mg/kg 8/24/2004 918/2004 16 16 0.02 0.035 2.4E 02 <5%D NA No NA No 
95-47-6 u-Xylene mg/kg 8/24/2004 0/9/2004 16 16 0% 0.0048 0.0088 4.2E 02 <5%D NA No NA No 
108-95-2 Phenol mg/kg 8/24/200= _,, 	'2•12005 8 5 38% 0.33 0.33 0.024 0.05 S-11 1.0E+05 0.05 5.0E-07 No 1E-08 No 
RRO Residual Range mg/kg 8/23/2004 9/7/2005 58 40 31% 53 170 8.3 16000 SB-22 2.3E+04 16000 7.0E-01 No 1E-02 No 
135-9-88 sec-Butylbenzene g. 	g 8/24/2004 9/8/2004 16 16 0 o 0.02 0.035 2.2E 02 <5%D NA No NA No 
127-18-4 TetracIllorthylene (PCE) mg.kg  8/24/2004 9/9/2004 16 16 0% 0.0048 0.0088 .3E+00 <5%D NA No NA No 
108-88-3 Toluene g. 	g 8/24/2004 9/8/2004 16 16 0% 0.0048 0.0088 5.2E+02 <5%D NA No NA No 
79-01-6 Trichloroethylene (TCE) mg.k 8/24/2004 9/8/2004 16 14 13% 0.0053 0.0088 0.00081 0.0022 SB-83 1.1E-01 0.0022 1.9E-02 No 4E-04 No 
1330-20-7 Xylene 'mixed: mgikg 8/24/2004 9/8/2004 16 16 0% 0.0048 0.0088 4.2E+02 <5%D NA No NA No 
Notos: 
*Background soil concentrations from Clark County. Washington. Natural Background Soil Metals Concentrations in Washington State. October 994 Publica ion No. 94 115 
'PRGs for COls listed on Table 3-1 were calculated using the equations provided in the EPA Region 9 PRG table reference guide and the RfDo for the analyte provided in the EPA IRIS database or were used 

the listed surrogate's PRG 
PRG for Gasoline Range and Diesel Range are RBCs for soil exposure for construction worker listed in Appendix A of the DEQ Risk-Based Decision Making for the Remediation of Petroleum-Contaminated 
Sites. The criteria for Diesel Range was also applied to Residual Range. 
Cij = concentration of contaminant i in medium j. 
Rij = risk ratio for contaminant i in medium j: where the risk ratio is Cij/PRG 
Rj = summation of all Rij. 
Nij = total number of i constituents in medium j. 

Rj= 49.1 
Nij= 57 

1/Nij= 1.8E-02 

C:YrojectFiles/Jobs/0219-010-900-USCST4_0U1/Risk AssessmentTinal_RiA/Tables/HHRNHHRA_GWaSeilT4S1Up-OU1 
	

Page 2 of 2 

KMB00008541 



APPENDIX C-1 b Soil Summary and Risk Screening for 0U2 
All soll sam les less than or e ual to 15 feet In de th 

tithents of Inrest (COI) Con 	 th  s 
Samples Samples Detection Lirnits 

Date ted 
Concentrations 

Maximum 
Detection 
Location Bkg Soil 

Con 
Direst RsiRset  Industrial Soil 

PRG-  

CO 
Risk Rakis  

Individ ual 
COI 

COPC due 

kis  
Indd 	l 
COI Risk? 

ua 

Risk Ratio 

f sr Msiki" 
 due 

to Multiple 
COI Risk? Period o Record 

N u 
of 

Stntplee 

ber 
of NO 

Detection 
Frequency 

Bodng 
CASNC 	 Analyte LI 	[ te 

rn 	J 
Mm Mtx d 

7440 - 36 - 0 	Anti 	 ri • ounds f8f2004 i /2005 3 70% 2 
7440-38 • /2005 S- 6D 	5 
7040017 	l[O.oII,. 	r . r rj 	0 	 Io2OO5 0186 	O55 	40072 S o 
7040030 	 "''' ' 	' 661  12005  IIIMMINIIIIIIIMI ll 	0066 	MIIIMEIMINIMMI 	 , 	5E04 No 
7 8 	1. I 6 r 	 simismommommoim 0 0049  MIEM 

11161111111EMIESERIMEMI■MEZIM■■=1IMMIENNECEMEIN 
NA No 

7 40-50-4 - 	 5 No 
7 • 1.  r 	 1 	5  MEM■Mill111■■=121M 1 00  MM. 

jjI 	 1 7005  MEMMIENNEEM 0009  Eni  0009  EIREEBIE 

2 
I 	9E06 No 708790 C 

1 	 MM 	 MEM:BMW= 	 E 	 2E05 ii 

7 . MM 	 Eng 006 MEMA37 	 03 
b 	nds MISEMEEM 	 .0 N. 

- 	rir, . 	1 	 r 	 OOA1 NTRIONnin 	0122 	, 
526 

r 	 345 No 
1. 	t ..phthalene 1 	 00007 	 0 0005 	 MEM• 

93320 rphrhone JJ 0 	 0 00021 	 MEM 
208968 AoorIA6flene r .  1 J kJ 00003 	 0 00025 	 I 0176 EISEIIIIIEMINIERMI No 
120127 Aioo I 	I52 	10 	A 	00003 	 0  

I 	No 
5A553 I /2005 	51 	7 	OA 	0005 	 11 
50328 AI:i2005 	52 	8 	00 	0005 	 r 	 7 
205-99-2 I /2005 	 0 00016 	 IC 
191-24-2 A 2:0:01 1111331311WEINNIM 	 000015 MIMINKIMMIIIII 
207-08-9 Berl 	8 ;11 	. 1 I. J 1 200q 	 NM 	 6  MIEMIESEM I 	lL 	 5 
117-81-7 .i. , so, I MEMO=:i:OIIA .......' I 00176  ETIMMEEMI I 

	0047 1 
218019 C 5 	 1 MEM 	■ 	6 ''.7  

0 02 	_ 	 0212 
I. I 	 0 5- 	0 00035 	 29 

102649 Cr . •- 	 02 
9474 2 b. 	1 	a 	1.1.3..1 	' . 	k MEM 	 <580D _1 
206440 Fir 	r 	e 	.• =MEMO 	 =MM.SIC 	 18 	8 
36-73-7 rOn-.. 200,  =EMMEN 	 MIENIESECII 	 124 / 	 . 
193-39-5 12005  IMIIMMIEM 	 28  =MIME i 	15 	7 
91-20-3 N rpt 	Ilene 200,  1111/1111•21111 	 111171:111111=1 

Ii.„,ne 2999  MEEMMM 	 WZMIMEMI I 
129000 P 6  2999  MEM.= 	 MEEMIUMMI IIMESISINIMEM 
11097- r 12999  =EINEM 	 74E01 	 1 
11096-82 r. 	.r 	310 1111=IMEM11 	I 	01 	0 022 	012 	001.3 	 74E01 	 1 	, I 
305002 Atrio, 01 39MI 	 7 	 IOEO1 
5 	1 . 1 	Ida le rn  39 	3!' 	:0".. 	:00:01,0077 	 6 5E+00 
12789-05-3 Chloroiaoe 	technical; m I 	 I 39 MaNIMEM 0  10101 	00077 	808' 0050001  EN1111■1 	5 5E +00  
72 54 8 DDD n 9 	=EMIR= 000135 0 0077  MIEMMIXEM No 
72559 DDE m 1 	0 00135 	 S-29 	 7 0E+00 	 1 1E-03 No 	9E06 No 

m 1 d do 13.5 	 %.00968 	S-26D 	 7 0E+00 	 2 
31:000.0 :InIOoDHOI m 	1 MaSE/IM 

D1-1 . 10 11.1  ' 	 00896  IMEEM MEla= 	 C IMEEMMISM 
359988 Eli. r _1 	1 1 00329  EMMEN 
72-20-8 Dail, . 	. .1 	f•': 
7421-934 Endrin Aldehyde r 	1 i 	 MINM:=11 0 051 	 11■11 1 
53494-70 5 Endrilit. , ..ne J 0 Obl No 
76448 Het 1 ..1,1.7 4 	 0 00035 	000035 	M7016 
72430 Mertc%. Mgr I 	IMEMMEM 	 0 00099 	0 00099 	 SIC 
37616 1230i'I,folobenzene 1 	 0 00095 	00012 	00836 	00836 	S23D 	 22C2, 	':5036 	3......- No 	3E-06 No 

3 -rirgerhylbenzerie 1 	r1 002 	0106 	 17E02 NA No 
1 -rir .  rerhylbenaene 1 	r 002 	0106 	 70E01 NA No 

Dr 111-robenzene 1 	 0 0049 	 7 SE 00 	<SOD 	NA No 	NA No 
78933 h_ 	I, '11 6 11 1 	 002 	 12 	001 2 	SBS1 	 liE OS 	0012 	11E07 No 	9E-10 No 
5 rIrbr IMEIBEINEMMEEMINEMIN 	 0 096  IIIIME■IiiIMM 0096 

_ 	1 	 :• 
36235 chloride 8 8548 	 4 

..3 r' I 	1 	 0 0049 I 
37663 , MIEMMOMM 0 0049 	 MEE 
38 82-8 Cur I rile .b..r.r..pollrenzener 11381 	 ■■1■111:11113MINEEIONESIN 
7R0 Die ,  -I R vide IMIEMMBEIMIEM 	 IMERIIIMMIE/M 5  
100-41-4  01011.en 'elle r k 	r 00049 	 ,. 	 02 
GRO .3 6 -line Rarue SB78 No 
37683 li-Iva 1.1.1.3.1.0 cli 	le . 	1 =MEI= 	 EMBEITIEMIDEMIEMII I 	2  2 l: f  01 	 L I No 
75092 Mel 	belie . r 	e r WEI 	74% 	0 	1 	 0026 	 2 iCf01 No 
104S18 OBlll',.IiSll'rll" 11011BIIMIZMIIIEM 	 11122111•31611 No 

-Propylberizelle rig kb I OlE 02 NA No NA No 
35476 o-Xylene mg k r 42E02 N 
108 9S 2 Phenol mgr. J 	- 3 1 SE OS NA No NA No 
ORO Resid al Rai org Or i , 	51 2 SE 04 600 2 6E 02 No 2E 04 No 
135-9-88 secBulylbeo, ',II', I 	 1 02 22E 02 00222 1OEOI No 8E07 No 
127101 Tetrachloroethylene (PCE; rt 	_I:0 0 2: 01 00049 51: ',," C NA 
1 Toluene I- J _thn - 0 NA 
7 Trichloroethylene TCE) nrg k a 0 
1330-20 7 Xylene unwed; r'rg kg 	3 82004 2 00049 0212 4 2D 
Notes, 
'Background soil concentrations from Clark County VVashing on Natural Background Soil Metals C ncentrati ns in VVashi gton Stat October 1994 Publication No 94 115 
-PRGs for CDs listed on Table 0U2 4 were calculated u501 the equation provided ill he EPA Re ion 9 PRG table reference guide nd the IRODO for the analyte provided in the EPA IRIS database or were used 
the listed surrogate's PRG 
PRG for Gasoline Range and Diesel Range are RBCs for soil exposure for construction worker listed in Appendix A or the DEO Risk-B sed Decision Making for the Renlediation of Petroleum Contaminated Sites 
The criteria for Diesel Range was also applied to Residual Range 
Cij = concentration of contaminant i in medium j 
Rj = risk ratio for contanlinant i ilr medium j where the risk ratio is CipPRG 

= summation of all Rij 
I'Ij = total number of i constiluents in medium j 

Rj= 	1219  
Nij 	47 

lthij , 	2 1E-02 
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Constituents of Potential Concern 
(COPCs) 

Number of 
Samples 

Detection 
Frequency 

Maximum 
Detection 
(mg/kg) 

Mean 
Conc. 

(mg/kg) 

9OUCL Bkg 
Soil 

Conc. 

Direct 
Contact 

Industrial 
Soil PRG 

COPC 
Conc. 

Risk Ratio for 
Individual 

COPC 
Value 

(mg/kg) 
Data 

Distribution CASNo 	Analyte Cij Rij 
Metals 
7440-38-2 	Arsenic 	 20 	100% 	6.95 	3.26 	4.08 	lognormal 	5.81 	1.6E+00 <Bkg NA 
Semivolatile Organics (PAHs) 
56-55-3 Benzo[a]anthracene 47 96% 3.9 0.35 0.70 lognormal* 2.1E+00 0.70 3.3E-01 
50-32-8 47 100% 6 0.50 1.00 lognormal" 2.1E-01 1.00 4.8E+00 
205-99-2 berizu[b]fluoiaotheoe 47 94% 6.2 0.57 1.14 unknown 2.1E+00 1.14 5.4E-01 
53-70-3 Dibenz[ah]anthracene 47 77% 1.1 0.10 0.20 lognormal* 2.1E-01 0.20 9.6E-01 
193-39-5 lndeno[1,2,3-cd]pyrene 47 96% 5.4 0.40 0.86 lognormal" 2.1E+00 0.86 4.1E-01 
PCBs 
11097-69-1 	Aroclor 1254 	 21 	48% 	0.69 	I 	0.13 	0.21 	lognormal 	7.4E-01 	0.21 	2.9E-01 

No No NA 

No 

No 
No 
No 

4.6E-02 
6.5E-01 
7.4E-02 
1.3E-01 
5.6E-02 

3.9E-02 	No 

Risk Ratio COPC due 
COPC due 

to Individual 
for Multiple to Multiple 

COPCs 	COPC 
COPC Risk? 

Rij/Rj 	Risk? 

DRAFT 

APPENDIX C-1c Soil COPC screen using 9OUCL 
OU1: Soils from less than or equal to 15 feet 

Notes:  
Each data set was tested for normality and lognormality; 9OUCL was calculated per EPA 2002. Non parametric methods for calculating the 
9OUCL were used when the distribution was unknown or when the lognormal distribution was highly skewed (>2.5) 
Bolded and highlighted PRGs are less than the 9OUCL for the respective COPC 

	

Rj= 
	

7.3 

	

Nij= 
	

6 

	

1/Nij= 
	

1.7E-01 
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APPENDIX C-ld Soil COPC screen using 9OUCL 
0U2: Soils from less than or e ual to 15 feet 

Constituents of Potential Concern 
(COPCs) 

Number 
of 

Samples 

Detecti on 
Frequency 

Maximum 
Detection 
(mg/kg) 

Mean 
Co 	. 

(mg/kg) 

9OUCL Bkg 
Soil 

Conc. 

Direct 
Contact 

Industrial 
Soil PRG 

COPC 
Conc. 

Risk 
Ratio for 

Indivi dual 
COPC 

COPC 
due to 

Individual 
COPC 
Risk? 

Risk 
Ratio for 
Multiple 
COPCs 

COPC 
due to 

Multiple 
COPC 
Risk? 

Value 
(mg/kg) 

Data 
Distribution 

CASNo 	I 	Analyte Cij Rii Rij/Rj 
Metals 
7440-38-2 'Arsenic 41 100% 15.7 3.44 4.94 unknown 5.81 < kg NA 
7439-92-1 	1Lead 46 100% 1060 88.2 183 unknown 24.02 200.0 183 2.3E-01 No 8E-02 No 
Semiverafire, Omanics (PANs  
56-55-3 BenzeHanlhra,i.ene 	46 85% 10 0.73 1.55 lognormal* 2. - 1 1.55 7.4E-0 - 1 No 	. 	01 No 
50-32-8 J 	47 83% 16 0.95 2.1 lognormal* 2.1 1.0E+01 j 1.7E+00 
205-99-2 47 81% 17 0.97 2.21 lognormal* 2.21 1.0E+00 1 1.7E-01 
53-70-3 47 64% 2.9 0.20 0.42 IoqnormaI 0.42 2.0E+00 I 	E-01 
193-39-5 Inde,1 	1 -1 	ccilpyre,le 47 77% 15 0.69 1.70 lognormal 2.1 	I 	1.70 8.1 	-01 f 

Notes: 

Each data set was tested for distribution (norma, gamma, and lognormal); 9OUCL was calculated per EPA 2002. Non parametric 
methods for calculating the 9OUCL were used when the distribution was unknown or when the lognormal distribution (-) was highly 
skewed (>2.5) 
Bolded and highlighted PRGs or RBCs are less than the 9OUCL for the respective COPC 

	

Rj= 	14.9 

	

Nij= 	6 

	

1/Nij= 	1.7E-01 
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Appendix C-2 

Human Health Groundwater Summary and 
Risk Screening (Fish Consumption) 

Terminal 4 Slip 1 Upland Facility 
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APPENDIX C-2a Groundwater Summary and Risk Screening for OU1 
OU1, Down radient Wells, Groundwater Concentrations 

Constituents of Interest (COI) 
Sam es pl 

Detection 
Limits 

Detected 
Concentrations 

Maximum Detection 
Location 

Human Health 
Screening 

Values (I) COI Conc. 

Risk Ratio 
for  

Individual 
COI 

COPC  due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? Period of Record 

Number 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Min Max Min Max Well Date 
Fish 

Consumption 
Only CASNo Analyte Unts Min Max Cij Rij Rij/Rj 

71 -55 -6 1.1.1 -TrichIoroe thane ugiL 4/20/2004 5/5/2005 14 14 0.5 0.5 NA <5%D NA No NA No 
75-34-3 1.1-Dichloroethane ug/L 4/20/2004 5/5/2005 14 14 0.5 0.5 NA <5%D NA No NA No 
75-35-4 1.1-Dichloroethylene ugfL 4/20/2004 5/5/2005 14 13 7% 0.5 0.5 0.37 0.37 MW03s _ 8/30/2004 7.1E+03 0.37 5.2E-05 No 2.3E-07 No 
95-63-6 1,2,4-Trincerhyibenzene ug/L /20/2004 5/5/2005 14 13 7% 2 2 2 2 MWC1 ,_, 4/21/2004 NA 2 NA No Screen NA No 
156-59-2 1,2-Okhioroethylers. (els) ugIL 4/20/2004 5/5/2005 14 9 36% 0.5 0.5 2.3 89 MWO3s 2382004 NA 89 NA No Screen NA No 
156-60-5 1.2-Dichioroethylene (trans) ug/L 4/20/2004 5/5/2005 14 11 21% 0.5 0.5 0.2 0.78 MW03s :•:2,0;2004 1.0E+04 0.78 7.8E-05 No 3.4E-07 No 
541-73-1 1.3-Dichlorobenzene ug , L 4/20/2004 51512005 14 14 0.5 0.5 

0.5 
9.6E+02 e52.D NA No NA N i, 

106-46-7 1.4-Dichiolobenzene .5 1.9E+02 <5'/..D NA No NA No 
90-12-0 yfraphhalene 7 6 14% 0.02 0.2 

20 
0.028 0.028 MW08 2/3/2005 NA 0.028 NA No Screen NA No 

78-93-3 2-Butanon ug/L 4/20/2004 5/5/2005 14 14 20 NA <5%D NA No NA No 
91-57-6 2-Methyinaphthatena ugIL 

ug/L 
8127/2004 5/5/2005 13 5 62% 0.012 0.02 

0.5 
0.0029 0.029 MW08 2/3/2005 NA 0.029 NA --t No Screen NA No 

35421-08-0 4-Chloro-3-methylphenol 8/27/2004 2/2/2005 3 2 33 A 0.48 0.037 0.037 MW07 8/27/2004 NA 0.037 NA No Screen NA No 
106-47-8 4-Chloraaniline 33 	- '004 2/2/2005 3 2 33% 0.2 0.2 0.025 0.025 MWO7 8/27/2004 NA 0.025 NA No Screen NA No 
106-44-5 4-Methylphenol ug/L 8 	712004 22 2105 3 2 33% 0.48 0.5 0.088 0.088 MW07 8/27/2004 NA 0.088 NA No Screen NA No 
83-32-9 Acenaphthene u 4120/2004 1;13;2005 19 15 21% 0.0088 0.1 0.0041 0.0827 MW26 9/16/2005 9.9E+02 0.0827 8.4E-05 No 3.6E-07 No 
208-96-8 Anenat..ththylene 1 	giL 4 20k2004 91161221 ., 19 15 21% 0.011 0.1 0.002 0.0042 MW08 2/3/2005 NA 0.0042 NA No Screen NA No 
67-64-1 Acetone 4:202004 51512005 14 14 20 20 NA <5'/..D NA No NA No 
309-00-2 Aldrin uc,I_ /2004 9116/2005 11 11 0.0018 0.08 5.0E-05 <5%D NA No NA No 
5103-71-9 alpha-Chlordane u 4.'21/2004 9116/2005 11 11 0.0018 0.04 8.1E-04 <5%D NA No NA No 
120-12-7 Anthracene u IL 4 22:2004 9116/2005 19 2 89% 0.1 0.1 0.0045 0.09 MWO3s 1/31/2005 4.0E+04 0.09 2.3E-06 No 9.7E-09 No 
7440-36-0 
7440-36-0 

Antimony and compounds 	Total uol 
ug ,'L 

1 	51412017 911612005 4 4 0.05 3 
0.05 

6.4E+02 <5%D NA No NA No 
Antimony and compounds 	Dissolved 51412000 50% 0.04 0.05 1.01 MW08 9/16/2005 6.4E+02 1.01 1.6E-03 No 6.8E-06 No 

12674-11-2 Aroclor 1016 ugIL 4:21;2004 0.2 0.31 6.4E-05 <5 D NA No NA No 
11 i 04-28-2 Aroclor 1221 ug/L 4 21 2004 5/5/2005 7 7 0.39 0.62 6.4E-05 <5'/..D NA No NA No 
11141-16-5 Aroclo[ 1232 ug/L 4/21/2004 5/5/2005 7 7 0.2 0.31 6.4E-05 <5%D NA No NA No 
53469-21-9 Arocicz 1242 ug/L 4/21/2004 5/5/2005 7 7 0.2 0.31 6.4E-05 <5%D NA No NA No 
12672-29-6 Aroclor 1248 • 	ugIL 4/21/2004 5/5/2005 7 7 0.2 0.31 6.4E-05 <5'/..D NA No NA No 
11097-69-1 Aroclor 1250 . 	ugIL '21/2004 5/5/2005 7 7 0.2 0.31 6.4E-05 <5'/..D NA No NA No 
11096-82-5 Aroclor 12(30 ugil :2 , .I04 515/2005 7 7 0.2 0.31 3.4E-05 <5'/..D NA 
7440-38-2 TOTM L 5141200 9/1612005 4 1 75% 1 1 0.38 9.8 MW26 911612005 9.8 7.0E+01 3.0E-01 
7440-38-2 Dissol 	J ugIL 514/2001 9/1612005 4 100% 0.13 10.8 MW26 911612005 10.8 7.7E+01 01 
71-43-2 Beiroene ug/L 4 22,22104 552105 14 14 0.5 0.5 1.1E -:01 <5%D NA No NA No 
56-55-3 4.'20;2104 1;15;2005 19 12 37% 0.012 0.1 0.0022 ‘ 0.067 MWO7 2/2/2005 0.067 _ 3.7E+00 1.6E-02 No 
50-32-8 
205-99-2 

(.191L 4/20/2004 9116/2005 19 12 37% 0.016 0.1 0.0016 0.069 MW07 2/2/2005 0.069 3.8E+00 
_ 

1.7E-02 
ugIL 4/20/2004 9116/2005 19 12 37% 0.02 0.1 0.0022 0.11 MW07 2/2/2005 0.11 6.1E+00 2.6E-02 

191-24-2 ug/L 4/20/2004 911612005 19 18 5% 0.02 0.1 0.034 0.034 MW07 2/2/2005 N 	',. 0.034 NA n ScivE:on NA No 
207-08-9 ug/L 4/20/2004 9116/2005 19 15 21% 0.02 0.1 0.0015 0.084 MW07 2/2/2005 0.084 4.7E+00 2.0E-02 N 
7440-41-7 Bery,:. 	nampourics 	Total ug/L 5/4/2001 9116/2005 4 3 25% 1 1 0.033 0.033 MWO8 5/4/2005 N/A 0.033 NA NA No 
7440-41-7 Beryllium and compounds 	Dissolved ugIL 514/2005 911612005 4 4 0.02 0.11 NA <5%D NA No NA No 
319-84-6 BHC (alpha) ug/L 4 ,21/2004 9116/2005 11 10 9% 0.0018 0.04 0.0023 0.0023 MW08 4/21/2004 4.9E-03 0.0023 4.7E-01 No 2.0E-03 No 
319-85-7 BHC (beta ) 

I 	ug/L 2(05  
I 9116/2005 11 9 18% 0.0018 1 0.0053 0.0079 MW035 515/2005 1.7E-02 0.0079 4.6E-01 No 2.0 	03 N 

58-89-9 BHC (gamma) Lindane 911612005 11 10 9% 0.0018 0.04 0.0015 0.0015 MA/08 4/21/2004 1.8E+00 0.0015 8.3E-04 No 3.0E-06 No 
117-81-7 
7440-43-9 

Bis(2-ethylhenyilphthalate (DEHP) 
ugIL 

812712014 
.'2005 

212/2005 3 3 2 2 2.2E+00 <5'/..D NA No NA No 
C:;dmium _.•nd compounds 	Total 9116/2005 4 3 25% 1 1 0.02 0.02 MWO8 5/4/2005 NA 0.02 NA No Screen NA No 

7440-43-9 C,,dmium ,ind compounds 	Dissolved ug/L 114;2005 9116/2005 4 4 0.02 0.1 NA <5%D NA No NA No 
75-15-0 Carbon disulfide ug/L 120/2004 5/5/2005 14 10 29% 0.5 0.5 0.2 0.94 MWO7 8/27/2004 NA 0.94 NA No Screen NA No 
108-90-7 Chlorobenzene u '21/2004 5/5/2005 14 14 0.5 0.5 1.6E+03 <5%D NA No NA No 
67-66-3 (2 hloroforn i ug/L 202004 5/5/2005 14 10 29% 0.5 0.5 0.19 0.5 M\NO1s 4/21/2004 4 75,y2 0.5 1.1E-03 1 1-.6E-06 No 
218-01-9 ugIL 4;21;2004 9/16/2005 19 12 37% 0.014 0.1 0.0028 0.051 MW07 2/2/2005 0.051 2.8E+00 1.2E-02 No 
7440-50-8 Copper aF;:i c ompounds 	Total 'L 514/2007 9116/2005 4 2 50% 1 3.76 1 1 MA/08 9/16/2005 NA 1 NA No Screen NA No 
7440-50-8 Copper and compounds 	Dissolved ug/L 5/4/2005 9/16/2005 4 1 75% 0.18 0.18 0.12 0.42 MW26 9/16/2005 NA 0.42 NA No Screen NA No 
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APPENDIX C-2a Groundwater Summary and Risk Screening for OU1 
OU1, Down radient Wells, Groundwater Concentrations 

CASNo 

Constituents of Interest (COI) 
Sam es pl 

Detection 
Limits 

Detected 
C ncentrations 

Maximum Detecti n 
Location 

Human Health 
Screening 

Values COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC  due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? Period of Record 

Number 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Mm Max Min Max Well Date 
Fl h 

Consumption 
Only Analyte Units Min Max Cij Rij Rij/Rj 

98-82-8 C mene fisopropylbenzen ) ua L 1120/2004 5/5/2005 14 14 2 2 NA <5%D NA No NA No 
72-54-8 DDD g L 4/21/2004 9/16/2005 11 11 0.0018 0.04 3 1E-u4 <50.D NA Mu NA No 
72-55-9 

DDT 
L 

g L 
4/21/2004 
4/21/2004 

9/16/2005 
9/16/2005 

11 
11 

10 
11 

9 A 0.0018 
0 00 8 

0.08 
0.08 

0.0043 0.0043 MW08 4/21/2004 
''E 	1 

0.0043 2.0E+01 
No 

8.50-02 
0-29-3 <5%D NA N No 

319-86-8 dc.ita-BHC L 4/21/2004 9/16/2005 11 10 9 A 0 00 8 0.1 0.0028 0.0028 MWO8 4/2 /2004 NA 0.0028 NA No Screen NA N 
53-70-3 D ihenz[a h]anthracene ug L 4/20/2004 9/16/2005 19 18 5 /0 0.02 0.2 0.0028 0.0028 MWO8 8/30/2004 1.8E-02 0.0028 1 6E-01 No 6.7E-04 No 
132-64-9 Dibenzofuran _ L 8/27/2004 5/5/2005 13 13 0.014 0.02 NA <ai..D NA No NA No 
60-57-1 Dieldrin ug1L 4/21/2004 9/16/2005 11 11 0.00 8 0.08 5.4E-05 <50.D NA No NA No 
DRO Diesel Range L 4/20/2004 5/5/2005 18 16 11% 240 630 21 28 MWO3s 1/31/2005 NA 28 NA No Screen NA No 
84 66-2 Diethyl phthalate g L /27/2004 5/4/2005 4 1 75% 0.2 0.2 0.034 0.1 MWO3s /31/2005 4.4E+04 0.1 2.3E-06 No 9.8E-09 N 

31-11-3 Dimethyl phthalate L 8/27/2004 2/2/2005 3 3 0.2 0.2 1.1E+06 <5%D NA No NA N 
84-74-2 Di-n-butyl phthalate ugiL 8/27/2004 5/4/2005 4 2 50% 0.19 0.2 0.041 0.19 MWO3s /31/2005 4.5E+03 0.19 4 2E-05 No 1.8E-07 No 
959-98-8 Endosulfan I ug/L 4/21/2004 9/ 6/2005 11 10 9 A 0 00 8 0.02 0.0016 0.0016 MW08 4/21/2004 8.9E+01 0.0016 8E-05 No 7.8E-08 N 
33213-65-9 Endosultan II ug. L 4/21/2004 9/16/2005 11 10 9 /0 0 00 8 0.08 0.0022 0.0022 MWO3s 4/21/2004 8.9E 01 0.0022 2.5E-05 No 1E-07 N 
72-20-8 Endrin u 	L 4/21/2004 9/16/2005 11 10 9 A 0.0018 0.08 0.003 0.00:31 MWO8 4/21/2004 6.0E-02 0.0031 5.2E-02 No 2.2E-04 N 
7421-93-4 Endrin Aldehyde ug L 4/21/2004 9/16/2005 11 11 0.0018 0.16 3.0E-01 <5%D NA No NA N 
53494-70-5 Endrin Ketone u 	L 4/21/2004 9/16/2005 11 11 0.0018 0.08 NA <5%D NA No NA No 
100-41-4 Ethylbenzene u 	L 4/20/2004 5/5/2005 14 14 0.5 0.5 2.1 	03 <SOD NA No NA N 
206-44-0 Fluoranthene g L 1/20/2004 9/ 6/2005 
86-73-7 Fluorene ug L /20/2004 
GRO G 	o! !e Pueuu ug L 4/20/2004 
76-44-8 ug/L 4/21/2004 911612005 
1024-57-3 : eptachlor epoxide ualL 4/21/2004 9/16/2005 
193-39-5 Indeno[1.2.3-cd]pyrene giL 

L 
4/20/2004 

2.7:2004 
9/16/2005 19 17 % 0.02 0.1 0.0023 0.0031 MWO8 5/4/2005 1 8E-02 0.0031 1 7E-01 No 7.4E-04 No 

78-59-1 Isophorone 2/2/2005 3 3 0.2 0.2 9.6E 02 <5%D NA No NA N 
7439-92-1 ' 	ad 	 Total g L 5.4.1705 9/16/2005 4 3 25% 0.52 1 1 1 MWO8 9/16/2005 NA 1 NA No Scre n NA N 
7439-92-1 Lead 	 Dissolved ualL 5. 	2005 9/16/2005 4 3 25% 0.02 0.08 0.12 0.12 MW26 9/16/2005 NA 0.12 NA No S, reen NA N 
7487-94-7 Mercury and compounds 	Total ugiL 5. 	2005 9/16/2005 4 4 0.2 0.2 3.0E 02 <5%D NA No NA No 
7487-94-7 Mercury and compounds 	Dissolved L 51412005 9/16/2005 4 4 0.05 0.2 3.0E+02 <5% D NA No NA No 
72-43-5 ,,ethoxychlor ug L 4/21/2004 9/16/2005 11 10 9% 0.0018 0.5 0.0053 0.0053 MWO8 4/21/2004 NA 0.0053 NA No Screen NA No 
91-20-3 Naphthalene L 4/20/2004 9/16/2005 33 20 39% 0.02 2 0.0048 0.071 MWO8 2/3/2005 NA 0.071 NA No Screen NA N 
104-51-8 n -Butylbenzene all_ 4/20/2004 5/5/2005 14 13 7% 2 2 2 2 MW015 4/21/2004 NA 2 NA No Screen NA N 
7440-02-0 Nickel 	 Total g L 5/4/2005 9/16/2005 4 100% 054 125 MWO8 5/4/2005 4.6E 03 12.5 2.7E-03 No 1 2E-05 N 
7440-02-0 Nickel 	 Dissolved ug L 5/4/2005 9/16/2005 4 100% 0 6.89 MWO8 5/4/2005 4.60,  03 6.89 1 5E 03 No 6 5' 06 N 
103-65-1 n-Propylbenzene ualL 1/20/2004 5/5/2005 14 14 2 2 NA <5%D NA No NA N 
95-47-6 o-Xylene ug1L 4/20/2004 5/5/2005 14 14 0.5 0.5 NA <5%D NA No NA No 
85-01-8 Phenanthrene ualL 4/20/2004 9/16/2005 19 7 63% 0.02 0.1 0.0036 0.04 MWO8 4/21/2004 NA 0.04 NA No Screen NA No 
108-95-2 Phenol ugiL 8/27/2004 2/2/2005 3 2 33% 0.48 0.5 0.099 0.099 MWO7 8/27/2004 1.7E+06 0.099 5.8E-08 No 2.5E-10 No 
129-00-0 Pyrene ug/L 4/20/2004 9/16/2005 19 9 53% 0.015 0.1 0.0042 0.031 MW08 4/21/2004 4.0E+03 0.031 7.8E-06 No 3.4E-08 N 
RRO Res , 	zl Range ug/L 4/20/2004 5/5/2005 18 15 17% 480 630 32 41 MWO3s /31/2005 NA 41 NA No Screen NA No 
135-9-88 sec-Butylbenzene ualL 4/20/2004 5/5/2005 14 14 2 2 NA <5%D NA No NA N 
7782-49-2 SelelliUm 	 Total ugiL 5/4/2005 9/16/2005 4 1 75% 1 1 0.4 1.35 MW26 9/16/2005 4.2F+03 1.35 3.2E-04 No 1.4E-06 No 
7782-49-2 Selenium 	 Dissolved ugiL 5/4/2005 9/16/2005 4 2 50% 0.32 1 0.59 0.71 MW26 9/16/2005 4.2E+03 0.71 1.7E-04 No 7.3E-07 N 
7440-22-4 Sliver n:Fd compounds 	Total g L 5/4/2005 9/16/2005 4 3 25% 1 1 0.006 0.006 MWO8 5/4/2005 NA 0.006 NA No Screen NA N 
7440-22-4 Silvei ,:nd compounds 	 Dissolved ug L 5/4/2005 9/16/2005 4 4 0.02 0.08 NA <5'/..D NA No NA N 
127-18-4 ugiL 4 20:2004 5/5/2005 14 0.5 0.5 0.77 14 MWO3s 1/31/2005 14 4.2E+00 1.8E-02 N 
7440-28-0 Tha 	 ota I ualL NA:200.5 9/16/2005 4 3 25% 1 1 0.02 0.02 MW08 5/4/2005 i 0.02 NA i lo NA N 
7440-28-0 Thallium 	 Dissolved ugiL 514/2005 9/16/2005 4 4 0.02 0.08 NA <5%D NA No NA No 

08-88-3 Toluene ualL 412012004 5/5/2005 14 8 43% 0.5 0.5 0.1 0.48 MWO35 1/31/2005 1.5E+04 0.48 3.2E-05 No 1.40-07 N 
7440-47-3 Total Chromium 	 Total ug1L 5/4/2005 9/16/2005 4 1 75% 1 1 1 14.6 MWO8 5/4/2005 NA 14.6 NA No Screen NA No 
440-47-3 Total Chromium 	 Dissolved ugiL 5/4/2005 9/16/2005 4 100% - 0.08 1.4 MWO8 5/4/2005 NA 1.4 NA No Screen NA No 
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APPENDIX C-2a Groundwater Summary and Risk Screening for OU1 
OU1, Down radient Wells, Groundwater Concentrations 

Constituents of Interest (COI) 
Samples 

Detection 
Limits 

Detected 
Concentrations 

Maximum Detection 
Location 

Human Health 
Screening 

Values 11)  COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? Period of Record 

Number 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Min Min Max Well Date 
Fish 

Consumption 
Only CASNo Analyte Unts Min Max CIJ Rij Rij/Rj 

9-01-6 Trichloroethylene (ICE) L 4120/2004 5/5/2005 14 9 36% 0.5 0.5 0.29 3.5 MW03s 1/31/2005 3 0E+01 3.5 1.2E-01 No 5.0E-04 No 
5-01-4 ig L 4/20/2004 5/5/2005 14 12 14% 0.5 0.5 1.3 5.4 MWO3s 8/30/2004 5.4 2.3E+00 9.7E-03 No 

1330-20-7 ,ylene ;mixed) la,L 4/20/2004 5/5/2005 14 14 0.5 0.5 NA <5%D NA No NA No 
440-66-6 Zinc 	 Total ug/L 51412005 9/16/2005 4 100% - 3.26 9.38 MWO8 5/4/2005 2.6E+04 9.38 3.6E-04 No 1.6E-06 No 
440-66-6 Zin c 	 Dissolved ug/L 5/4/2005 9/16/2005 4 1 75% 4.68 4.68 2.99 4.82 MW26 9/16/2005 2.6E+04 4.82 1.9E-04 No 8.0E-07 No 

Notes' 
(1) Fish Consumption Only from EPA 2004. National Recommended Water Quality Criteria for Human Health For Consumption of Organism Only 
Cij = concentration of contaminant i in medium j. 
Rij = risk ratio for contaminant i in medium j: where the risk ratio is Cij/Screen Conc 
Rj = summation of all Rij. 
Nij = total number of i constituents in medium j. 

Rj= 	231.2 
Nij= 	39 

1/Nij= 0.025641 
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APPENDIX C-2b Groundwater Summary and Risk Screening 
0U2 Down radient Wells Groundwater Concentrations 

Constituents of Interest (COI) 
Samples Detection Limit 

Detected 
Concentrations 

Maximum Detection 
Location 

H man Health 
Screening 

Values (I)  
COI 

Conc. 

Risk Ratio 
for 

Individual 
COI 

COM d 
to 

Individua 
COI Risk 

Risk 
Ratio for 
Multiple 
COls 

COPC 
due to 
Multiple 

COI 
Risk? 

Period of Record 
Numb 

of 
Samples 

Number 
f ND 

Detection 
Frequency 

M in Mm Max Well Date 
Fish 

Consumption 
Only CASNo Analyte Units 	Min Max Ch Rh Rij/Rj 

7 	55 6 1 	-Inch!oroetha ie u ;L 	411612004 5/1( 	'0 )5 24 24 0.12 0.5 NA 	<5%D NA No NA N 

75 34 3 1 .-Dichloroethan . l , 	• LI., 16/2004 5/1( 	1005 24 20 17% 0.11 0.5 0.1 0.19 MW10 2/4/2005 N \ 	 0.19 NA NoScreen NA N 

75 35 4 1 	1) )61oroethylenc UU4 5/10 2005 24 24 0.13 0.5 7 	L-5 ( 	<5%D NA No NA No 

95 63 6 1 2A 	imethylbenzene or., IL 	1 1  15/2004 5/10/2005 24 22 8% 11.15 2 0.2 1 6,51V 	0 5/9/2005 NA 	 1 NA No Screen NA N 

56 59 2 1 2-Dichloroethyiene cis 4 1  I 9/2004 5/10/2005 24 21 3% 0.12 0.5 0.13 0.19 ilW1O 4/19/2004 NA 	 0.19 NA No Screen NA N 

156 60 5 1 	Dichloroethylene I 	n• ug/L 4/16/2004 5/10/2005 24 24 0.15 0.5 1 01_ 	 <5%D NA No NA N 

541 73 1 1 	Dichiorobeizeoe ucill. 4/16/2004 5/10/2005 24 23 % 0.11 0.5 1.4 1.4 MW16 4/19/2004 9.15 1--5 0 	5%D NA No NA N 

10) 41 4-Dichlorobenzene ur.1L 4/16/2004 51111/2005 24 23 4% 1.12 0.5 1 	12 0 MWO9 5/9/2005 1 .i)L-W2 	o5.L NA No NA N 

00-12-0 1MethvInaphthaIvrie ;1_ 4116/2004 5/10/ '005 14 ii 43% 0.02 0.023 0.0039 0.1 i1i IV' 	6 21UI 005 NA 	0.01 1 NA No Screeo NA No 

78 93 3 2-Butann,, u 	-1'1 , 3/2004 5/10/2005 24 24 2 20 NA 	05%D NA hi: NA N 

91 57 6 2-Methy 	phthalene up/I. 	-1:15/2004 5/10/2005 21 6 71% 0.02 0.023 0.0028 0.024 MW11 9/1/2004 NA 	0.024 NA No Screen NA N 

83 32 9 A enaph hen u Il 	4/10/2004 5/10/2005 26 22 15% 0.002 0.027 0.0028 0.00:Ai mvv 5/10/2005 9.541*02 	0.0096 9.70 06 N, 2.5E-08 N 

208 96 8 A orixobthylyno ;1_ 	4 1 16/2004 5/10/2005 26 15 42% 0.019 0.025 0.0018 0.006 IW 10 2/4/2005 NA 	0.0062 NA 51 	,-Lj_ 

NA 

N,-, 
67 	1 Ai 	n, u 	4:1 , 5/2004 5/10/2005 24 24 4 20 NA 	<5%D NA Ho 

309 00 2 

5103 71 9 -11-hn-Chle/d0n 

ug/I. 	1i )9/2004 

4/19/2004 

5/10/2005 11 10 9% 0.0095 0 00 2 0.0012 MW11 9/1/2004 50115 

	WI 
0.0012 2 	9-5 0 n 2c_02 

5/10/2005 11 11 0.0028 5%D I 

120 12 7 Anthrac.)--- I 	I 	' 5/10/2005 26 2 92% 0.023 0.025 0.0036 0.004 MW1O 9/1/2004 4.OL 	4 	0.094 .40 0 N L 59 No 

7440 36 0 Antimom) a n- 	n . 	9unds Total 	 L 	11111 5/10/2005 27 14 48% 0.02 0.1 0.02 0 MW16 8/27/2004 6.4L*02 	0.33 5.2E 04 No 1 	'L 	) No 

7440 36 0 Ant mony and compounds Dissolved 	u 	I 	I 5/10/20 )5 27 18 33% 0.02 0.05 0.02 0.18 MW16 4/19/2004 6.4L*02 	0.18 2.89-04 No 7.3E-07 No 

12674 11 2 Aroclor 1016 u 	Il 	4/19/2(5(54 5/0/2005 11 11 0.19 0.31 6.4L-05 	<5%D NA No NA N 

1104 28 2 Arodor 1221 uq/L 	4 1  I 9/2004 5/0/2005 11 11 0 0.62 6.11_ 0, 	<5%D NA No NA No 

iIELt Arodor 1232 ugn_ 	-119/2004 5/9/2005 11 11 0.1 9 0.31 6.4L 55 	<5%D NA No NA No 

3469 21 9 Aroclor 1 242 ug/I. 	4/19/2004 5/9/2005 11 11 0.19 0.31 6.4L-05 	5%D NA No NA N 

2672 29 Aroclor 1248 ug/L 	4/19/2004 5/9/2005 11 11 0.19 0.31 6.4L-05 	<5%D NA No NA No 

1 097 69 I oclo. 	254 L 	) I J/2004 5/0/2005 11 11 0.19 <5%D NA No NA No 
1096 82 5 , odor 1260 1 	I J/2004 5/9/2005 11 11 0.19 <5%D NA No NA No 

44 	8 lotul 	L q I 	4/16/2004 5/10/2005 27 3 89% 0.02 MEM 0.3 17 MW11 9/ '2004 17 1.2L-502 1 

7440 .)8 Dissolved 	4116/2004 611032005 27 3 89% 0.2 MIEM 0.2 14.6 MW13 4/16/200 01 14.6 1.0L-502 1 

71-43-2 13,,, , ,11. 4/16/2004 5:10/2005 24 24 (1.14 ME  :L01 <5%D NA No 

6-55-3 4/16/2004 3 I 0/2005 26 13 50% 0.0021 0.0022 0.075 MW16 5/10/2o05 0.075 4.2L400 1 	._ 	) No 

0-3 -8 4 	/2004 5/10/2005 26 16 38% 0.0016 0.0016 0.005 MW 5/10/2005 0.095 5.3E-500 , No 

205 99 2 1 /2004 5/10/2005 26 17 35% 0.002 0.00 0.096 5 	,- 	b 5 152005 0.096 5.3E+00 1 41-52 No 

191 24 2 no ) 1 19/2004 5/10/2005 26 18 31% 0.019 1 ,  777 0.0034 0.079 I 14116 1=,' I01905 (1079 NA NI No 

207 08 9 ucilL 	4/16/2004 5/10/2005 26 18 31% 0.0014 0.027 0.0018 (5.087 103//16 ' 	)112005 1 	00117 4 80.0 1.3L-02 No 

744041 B 	 1 	0,p0 1 	)1 	ug/L 	4/16/2004 5/10/2005 27 13 52% 0.006 0.02 0.00 0. 0 ,,^/15 5/10/2005 0.112 N 1, 1 	 5A No 

744041 7 Beqlium and compounds Dissolved 	 I 	0( 5/10/2005 27 26 4% 0.0015 0.02 0.007 0.007 MW 6 8/27/2004 NA <5%D NA No 	NA N 

319 84 6 BHC )alphai I 	I J 	( ( 5/10/2005 11 11 0.0095 0 0 3 4.9E-03 <5%D NA No 	NA No 

319-83-7 BI-L J 00 5/10132005 11 11 0.0033 0.0097 1.7L-02 <5%D NA No 	NA N 

58-89-9 BHII I 	molia) L0 , 1, ne u 	I 	 ) 5/115/2005 11 11 0.0095 0.013 1.8L-5 00 <5%D NA No 	NA N 

744043-9 Cadiviliv and compoun s Total 	 I 	152004 ' 5/10/2005 27 10 63% 0.02 0.069 0.01 0.222 MW16 1 0/2005 NA 0.222 NA No Screen 	NA N 

44043-9 C dmium and compounds Dis 'olv .d 	... 	I 	1133004 ( 5/10/2005 27 11 59% (l.01 0.02 0.02 202 MW16 , 10/2005 NA 0.202 NA No Screen 	NA No 

5 15-) Carbon disulfide L 	00 1  5/10/2005 24 21 13% 0.16 I 0.19 1.7 MW16 2/10/2005 N \ 1.7 NA No Scr 	n 	NA No 

08-90-7 Nord 	: 	n. EMINIZEI 5/10/2005 24 24 0.14 I 1.bT-5))3 <5%D NA No 	NA No 

67 	■ Ch I 	H. m NM 	004 5/10/2005 24 21 13% 0.14 I 0.75 4.4 MW16 2/10/21' , ' -1 7Lo '12 4.4 9.4L-03 2.4L-05 No 

2 	6 	11 	.. 

Copper yr: 	vo JO, 
EON 	004 

l otvl 	Ini 	4/16/2004 
5/10/2005 26 16 38% 0.0013 0.0028 0.11 MW16 5/10/26/5 

NA 

0.1 --5 00 1.6L-02 No 

74 	1 50 8 5/10/2005 27 1 96% 1 0.29 14.3 MW16 8/27/2004 14.3 NA tic- s , 	r NA No 

7440 50 8 Copp. 	i : 	o ppo Inds Dissolved Effam= 5/10/2005 27 3 89% 1 1 0.12 4.02 MW16 4/19/2004 NA 4.02 No No 50-een NA No 

8 82 8 Cumen 	Tsopropylbenzene) 4/16/2004 5/10/2005 24 24 15.11 2 NA <5%D He No NA No 

72 54-8 I 	4/19/2004 2 1 10/2005 11 10 9% 0.0095 0 0 2 0.0026 0.0026 MW 4/19/200 2 11- ,)1 0.0026 8.4L-5 00 2.2E-02 No 

72 55 9 DIlL 4/10/2004 510/2005 11 11 0.0095 5 013 -,15I-,..D --- NA NA No 

50 29 3 

319 86 8 dr It 	SHC 

4/19/2004 
9 	0( 

5/10/2005 11 9 18% 0.0096 

0.0005 0.013 
0.0014 0.003 MWO9 2/3/2005 2.2E-04 0.003 .4L-5 01 1 3.5E-0 A 

5/10/2005 11 11 NA <5%D N/ NA 

3 70-3 ... 	4/16/2004 5/10/2005 26 21 19% 0.0017 0.027 0.0023 0 0 9 MW 2/8/2005 .8E-02 0.019 1 	E 00  2.7E-03 	No 
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APPENDIX C-2b Groundwater Summary and Risk Screening 
0U2 Down radient Wells Groundwater Concentrations 

Constituents of Interest (COO 
Samples 

Detected 	Maximum Detection 
Detection Limit 

Concentrations 	Location 

H man Health 
Screening 	 Risk Ratio 

Values (1) 	
COl 	for 

Conc. 	Individual 

COM due 
to 

Individual 
COl Risk? 

Nc 

Risk 
Ratio for 
Multiple 
COls 

COPC 
due to 
Multiple 

COl 
Risk? 

Period of Record 
Numb 

of 
Samples 

18 

Number 
f ND 

18 

Detection 
Frequency 

in M 	 Mm 

0.0071 	0.02 

Max 	Well 	Date 
Fish 	 COl 

Consumption 

13 
Analyt 	=rim= 

DI -.1)5)dui5,) 	 t q I 	8/27/2004 

m x  
5110/2005 

Only 	MEIM=EM 
NA 	<5%D 	NA 

60 t q L 	4 14 	( 0 5/10/2005 11 10 9% 0.0005 	0.013 	0.0044 0.0044 	MW1O 	411012004 0.0044 	8 1E 0 15-01 
DRIll 01 ,:0e.1141e 	 ug/L 	.1.'11/2004 5/10/2005 28 25 11% EMI= 21 41 	MW1O 	5/0/2005 NA 	41 	NA ) 	NA 
959-08-8 L1 -14,ult, 1 	 ugil_ 	4/19/2004 5/10/2005 11 11 =MEI 8.05+01 	<5:,.41 	NA No 	NA 	N 
33213-65-0 Lnit,,flf,n 11 	 0 	00 5/10/2005 11 10 9% INEEMIll 0.0015 0.0015 	 4/20/2004 8.05.01 	0.0015 MIENCEMEMIEBEI N 
72 20 8 IW,e 	 41 0/2004 5..10/2005 11 11 111=11 ■11■131111MEECIIIMENIMEMME311 N 
7421-93-4 Endrin Aldehyde 	 /1. 	4/10/2004 5..10/2005 11 11 0.0095 	0 0 3.05-01 	<5%D 	NA No 	NA 	N 
53404-70-5 Lndrin Ketone 	 ogil_ 	4/10/20(14 5/ T7'7005 9 9 0 0 )96 	0.013 NA 	<5%) 1i 	NA No 	NA 	N 
100-41-4 Lthylbenzene 	 ug/L 	4/16/2004 13/1i , ..7005 24 23 4% 0.13 	0.5 	0.63 (1.63 	 ' 1 	( 	5/9/2005 2.15.03 	<5% )) 	NA No 	NA 	N 
20644-0 1-luoranthene 	 4/16/2004 5..10/2005 26 10 62% 0.0024 	0.025 	0.0052 0.15 	 5/10/2005 

r 
1.45+02 	0.15 	1.15-03 ME= 	 N o 

86 75 7 Fluorene 	 4116/2004 5:10/2005 26 22 15% 0.0026 	0.027 	0.0037 0.0098 	MW1 	4/19/2004 5.35+03 	0.0002 	i 85 	6 MZEM, 	 N 
Gasoline Ran e 	 ugil_ 	-0 I 1/2004 5/10/2005 28 26 7% 50 	260 MW1O 	5/9/2005 N7 	51 	ru No ScreenNM 	N 

76 44 8 Hoi0a ,hlor 	 4/10/2004 5/10/2005 11 11 0.0003 	0.013 7.25-05 	 NA No 	NA 	No 
1024 57 1-Ti.ta , 'Ilior epoxide 	 ug/L 	4/10/2004 5/10/2005 11 11 0.0905 905 	0 013 NA 	D 	NA No 	NA 	N 
19" "9 ' ugiL 	•1 1 10/2004 5/10/2005 26 18 31% 0 ( 	1 	0 027 	0.0025 0.094 	MWI6 	5/10/2005 0.1(04 	5 2E 00 1 45 - 92 	N 

Lead 	 I 	I 	ug/L 	-I.' I , 2004 5/10/2005 27 2 93% 0.02 	0.075 inglimmnam 5/10/2005 r 	1 	10.0 	NA r 	', 	5, 	N 
7 	0-0 Lead 	 Dissolved 	'' 	4/16/2004 5/10/2005 27 12 56% 0.000 0.) 	) 023 	0.01 0.6 	MW16 	2/10/2005 NA 	0.6 	NA No Screen N 
7487-04-7 Mercury and c -ilni. ,-iunds 	!Mal 	ug/L 	4116/2004 5/10/2005 27 20 26% 0.1 	0.2 	0.04 0.06 	119112 	2/7/2005 3.05+02 	0.06 	2.05-04 No 5 	5-07 N o 
7487-94-7 Mercury and compounds 	Dissolved 	u 15 	004 5/10/2005 27 19 30% 0.1 	0.2 	0.05 0.09 	MW12 	2/7/2005 3.05+02 	0.00 	3.0E-04 No 7 8E 07 N 
2 43-5 Methoxychlor 	 ugil_ 	4/10/20(14 5/10/2005 11 11 0.0003 	0 0 3 NA 	<5:,..D 	NA No NA r 0 
1 20-3 Naphthalene 	 ugli_ •: 	2004 5/192005 50 26 48% 0.02 	2 	0.0014 0.33 	MW10 	5/9/2005 NA 	0.33 	NA No Screen NA N 
04-51-8 n-Butyibenzene 	 ug/L 4416/2004 5/10/2005 24 24 0.23 	2 NA 	<5%D 	NA No NA N 
440-02-0 Nickel 	 I otal 	u , /1 4'1 , 1/2004 5/10/2005 27 100% 0.3 20.4 	W15 	5/10/2005 4.65+03 	20.4 	4.45-03 No 1.2L-05 N -i 

7440 02 0 Nickel 	 Dissolved 	ugil_ 	-0 I 0/2004 5/10/2005 27 100% 0.4 10.1 	MW15 	2/9/2005 4.65+03 	10.1 	3 No 5.75-06 	1 o 
03 65 1 n-Propylbenzene 	 '' 	4/16/2004 5/10/2005 24 23 4% 0 0,  8 	2 	0.14 0.14 	MW1O 	5/9/2005 NA 	<5%D 	NA No NA 	N 

95 47 6 
85 01 8 

o-Xylene 	 ug/L 
Phenanthrene 	 i 	/I 

4/16/2004 
4'1 , 1/2004 

5/10/2005 
5/10/2005 

24 
26 

20 
8 

17% 
69% 

(1. 11 	0.5 	0.14 
0 ( ) 	(1.025 	0.0042 

1.5 	M.Wl0 	5/9/2005 
0 1 17 ,J 	MW1 6 	5/10/2005 

NA 	1.3 	NA 
NA 	((.079 	NA 

No Screen 
No Screen 

NA 	N 
NA 	No 

129 00 0 Pyrene 	 ugd_ 4: I ()/2004 5/10/2005 26 8 69% 11.0023 	0 u 5 	0.0042 0. So 	MW1 6 	5/10/2005 4.0E+03 	0 	5 	3 3E 05 No 8.4E 08 	1 o 
RRO Residual Range 	 uq/L 	I/il 251 1-1 5/10/2005 28 22 21% 240 	650 	35 520 	MWO9 	4/20/2004 NA 	520 	NA No Sc 	11 NA N 
135 9 48 ses-Butylbenzene 	 i. q I 	94 5/10/2005 24 24 0 13 	2 NA 	<590 	NA No NA N o 
778 	40 Selenium 	 Total 	I 	4/1(4,2004 5/10/2005 27 12 56% 0 	5 	0.1 1.8 	MW16 	4/10/2004 4.25-i-03 	1.8 	4 	)4 No L 06 No 
778249 2 Selenium 	 Dissolved 	ug L 	4/16/2004 5/10/2005 27 17 37% 0.2 	5 	0.2 1.3 	MW 2 	4/19/2004 4.29+03 	1.3 	5 19 04 Nr-  8 09 07 N 
7440 22 4 Silver and compounds 	!Mal 	ug/L 	4/16/2004 5/10/2005 27 23 15% 0.009 	0.04 	0.006 0.03 	MW16 	4/19/2004 NA 	0.03 	NA No Screen NA N 
744 Silver and compounds 	Dissolved 	I. q I 	4/16/2004 5/10/2005 27 27 0.009 	0.02 NA 	5%D 	NA No NA N o 
12( 	4 I etrachloroethylene (PCE) 	 4/16/2004 5/10/2005 24 18 25% 0.13 	0.5 	0.15 0.51 	Mi11110 	2/4/2005 3.35+00 	0.51 	55 	1 No .05-04 N -i 
7440-28-0 1i1,11ium 	 I otal 	2 	/5 	4/16/2004 5/10/2005 27 15 44% EMEMECIUMELIEMBI MW16 	4/1:1/2004 NA 	 NA No '11 	) 5< 	N 
7440028-0 Tha;!i um 	 Dissol , ,t1 	 00 5/10/2005 27 18 33% W1E 	0.02 	ILRItltt MW16 	4/10/2004 NA 	IITEMMEM NI ( 	'-', N 
108 88 3 • ug/L 	4/16/20 5/10/2005 24 13 46% 0.11 	0.5 	0.13 1.8 	MW1O 	5/0/2005 1.5E+04 	1.8 	1 26 04 Nr) 	IL 07 	N o 
744047 3 leluiiiiu 	 ugil_ 	( 0 5/10/2005 27 100% 0.23 21.9 	9/15 	5/10/2005 NA 	21.9 	NA No Screen 	NA 	N 
744047-3 Total Chromium 	 Dissolved 	ugil. 	-1.• I 1/2004 5/10/2005 27 2 93% 0.06 	0.38 	0.09 6.8 	I 	5 	8/27/2004 NA 	6.8 I\ 13 	r o 
79-01-6 Trichloroethylene (TCE) 	 ugli_ 	.1-..10/2004 5/10/2005 24 20 17% 0.14 	0.5 	0.19 0.5 	MWO9 	4/20/2004 3.05.01 	0.5 5 )5 	N 
75-01-4 Vinyl chloride 	 immosma 5/10/2005 24 24 MEM. EZEINE2111111111=11111EN N 0  
1330-20-: Sylene (mixed) 	 L 	4 	o/2004 5/10/2005 24 20 17% 0.22 	0.5 	0.34 3 	MW10 	5/9/2005 I 	 NA No Sc e n 	NA 	N 
7440-6646 Zinc 	 Total 	ug/L 	4/16 	)( 5/10/2005 27 2 93% 1.95 	2.73 	0.5 31.5 	MW15 	10 	005 2 	L 	4 	31.5 	2E 03 No 	15 )6 	r o 
7440-66-6 Zinc 	 Dissolved 	ug/L 	4/16 	00 5/10/2005 27 3 89% 1.01 	1.6 	0.5 9.18 	MW16 	10r 004 2 	- ( 4 	9.18 	3 5E 04 No 	, ).5 07 	N 
Notes:  
(1) Fish Consumption Only from EPA 2004. National Recommended Water Qual ty Criteria for Human Health For Comsumption of Organism Only 
Cij = concentration of contaminant i in medium j. 
Rij = risk ratio for contaminant i in medium j: where the risk ratio is Crj/PRG 
Rj = summation of all Rij. 
Nij = total number of i constituents in medium j. 

C: ProjectFiles/Jobs/0219-010-900-USCST4OU1/Risk AssessmentTinal_RiA/Tables/HHRA/HHRA_GWaSoiIT4S1Up-OU2 
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APPENDIX C-2c Groundwater COPC screen using 9OUCL 
OUt Down radient Wells onl 

Constituents 

CASNo 

of Potential Concern 
(COPCs) 

Number of 
Samples 

Detection 
Frequency 

Maximum 
Detection 

(ug/L) 

Location 
of 

Maximum 
Detection 

Mean 
Conc. 
(ug/L) 

9OUCL 
Human Health 
Screening for 

Fish 
Consumption 

Only 

COPC 
Conc. 

Risk Ratio 
for 

Individual 
COPC 

COPC due 
to 

Individual 
COPC 
Risk? 

Risk 
Ratio for 
Multiple 
COPCs 

COPC due 
to Multiple 

COPC 
Risk? 

Value 	Data 
(ug/L) 	Distribution 

I 	Analyte Cij Rij Rij/Rj 
Meta s 
7440-38-2 Arsenic (total) 4 75% 9.8 MW26 3.6 ( 	) lognormal 1.4E-01 9.8 7 0E+01 	1.1E+00 
7440-38-2  
Volatile Organics 

Arsenic (dissolved) 4 100% 10.8 MW26 3 7 ( 	) unknown 1.4E-01 10.8 7.7E+01 _. 	1.3E+00 

127-184 Tetrachloroethylene (PCE) 14 36% 14 MWO3s 1.59 	4.73 	unknown 3 3E+00 4.73 1.4E+00 	2.3E-02 No 
75-01-4 Vinyl chloride 14 14% 5.4 MWO3s 0.73 	1.92 	unknown 2 4E+00 1.92 8.0E-01 	No 	1.3E-02 No 
Semivolatile Organics (PAHs) 
56-55-3 Bonze [a]anthracen.,  19 37% 0.067 MWO7 0.013 0.026 lognormal 1 8E-02 0.026 1 5E+00 2.4E-02 No 
50-32-8 Benzo[a]pyrene 19 37% 0.069 MWO7 0.013 0.026 unkncvin 1 8E-02 0.026 1 5E+00 2.4E-02 

3.2E-02 
No 

205-99-2 Benzo[b]fluoranthene 19 37% 0.11 MW07 0.016 0.035 unknown 1.8E-02 0.035 2 0E+00 No 
207-08-9 Tienzo[k]fluoranthene 19 21% 0.084 MWO7 0.016 0.031 unknown 1 8E-02 0.031 1 7E+00 2.8E-02 

2.1E-02 
No 

218•01-9 Chrysene 19 37% 0.051 MWO7 0.013 0.024 unknown 1.8E-02 0.024 1.3E+00 No 
Pesticides 
72-55-9 DDE 11 9% 0.0043 MWO8 0.012 0.028 unknown 2 2E-04 0.0043 2 0E+01 3.2E-01 
76-44-8  Heptachlor 11 9% 0.0028 MWO8 0.012 0.026 lognormal 7.9E-05 0.0028 3.5E+01 5.8E-01 
Notes:  

Each data set was tested for normality and lognormality; 9OUCL was calculated per EPA 2002. Non parametric methods for calculating the 
9OUCL were used when the distribution was unknown or when the lognormal distribution was highly skewed (>2.5) 
Bolded and highlighted PRGs or RBCs are less than the 9OUCL for the respective COPC 
(1) Too few observations to allow for data distribution testing, Maximum concentration is used as the Cij 
The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL; bold italics indicates that the maximum concentration was used 

Rj= 

N ij= 

1/Nij= 

61.4 

6 

1.7E-01 
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APPENDIX C-2d Groundwater COPC screen using 9OUCL 
0U2 Downciradient Wens on 

Constituents of Potential Concern 
(COPCs) 

Number 
of 

Samples 

Detection 
Frequency 

Maximum 
Detection 
(mg/kg) 

Location 
of 

Maximum 
Detection 

Mean 
Conc. 
(ug/L) 

9OUCL 
Human Health 
Screening for 

Fish 
Consumption 

Only 

COPC 
Conc. 

Risk Ratio 
for 

Individual 
COPC 

COPC 
due to 

Individual 
COPC 
Risk? 

Risk 
Ratio for 
Multiple 
COPCs 

COPC 
due to 

Multiple 
COPC 
Risk? 

Value 
(ug/L) 

Data 
Distribution 

CASNo Analyte Rij Rij/Rj 
Metals 
7440-38-2 ' 27 89% 17 MW11 5.8 

4.9 
8.3 gamma 1.4E-01 8.3 6.0E4-01 1 	2.4E-01 

2.2E-01 33 88% 14.6 MW13 7.8 unknown 1.4E-01 7.8 5.6E+01 
Semivolatile Or ow 
56-55-3 26 50 /0 0.075 MW16 0.011 0.019 L.,  lknovvn 1 8E-02 0.019 1.0E+00 4.2E-03 No 
50-32-8 	 f 	26 38% 0.095 MW16 0.012 0.022 unkno vn 1.8E-02 0.022 1.2E4-00 

, 
4 9E-03 No 

205-99-2 	r 	 26 35% 0.096 MW16 0.012 0.022 unknown 1.8E-02 0.022 1.2E+00 4.9E-03  
r 4.7E-03 

No  
No 207-08-9 	 26 31% 0.087 MW16 0.012 

0.013 
0.021 unknown 

unkno n 
1 8E-02 0.021 1.2E+00 

218-01 9 26 38 /0 0.11 MW16 0.025 1.8E-02 0.025 1.4E+00 5 5E-03 No 
53-70 3 	Dbeno[aiie.nthracene 26 19 /0 0.019 MW11 0.009 

0.012 
0.011 unknown 1.8E-02 0.011 6.3E-01 No 2.5E-03 No 

193-39 5 26 31% 0.094 MW16 0.022 unknown 1.8E-02 0.022 1.2E+00 4.9E-03 No 
Pesticides 
309-00-2 	1.._ _., 9% 0.0012 MW11 0.0049 0.0063 unknown 5.0E-05 0.0012 2.4E+01 9.6E-02 

No 
No 

72-54-8 	 11 9% 0.0026 MW11 0.0048 0.0056 unknown 3.1E-04 0.0026 8.4E+00 3.3E-02 
5.4E-02 50-29-3 	 11 18% 0.003 MWO9 0.0047 0.0060 unknown 2.2E-04 0.0030 1.4E+01 

60-57-1 	 11  9% 0.0044 MW10 0.0050 0.0056 unknown 5.4E-05 0.0044 8.1E+01 3.2E-01 ift 
Notes: Rj= 2.5E+02 

  

Each data set was tested for normality and lognormality; 9OUCL was calculated per EPA 2002. Non parametric methods for calculating the 	Nij= 	13 
9OUCL were used when the distribution was unknown or when the lognormal distribution (") was highly skewed (>2.5) 
Bolded and highlighted Screening Values are less than the 9OUCL for the respective COPC 

	
1/Nij= 	7.7E-02 

The COPC concentration is the lesser of the maximum concentration or the calculated 9OUCL; bold italics indicates that the maximum concentration was used. 

C: \ProjectFiles\Jobs\0219-010-900-USCS_T4_0U1 \Risk Assessment\Final_RiA\Tables\HHRA\HHRA_GWaSoil_T4S1Up-0U2 	 Page 1 of 1 

KMB00008554 



KMB00008555 



Appendix C-3 

Human Health Multiple Media Risk Screening 

Terminal 4 Slip 1 Upland Facility 
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APPENDIX C-3a Multip e Media Risk Screening 
on Groundwater and Soil 

Constituents of Interest (COO 
Groundwater 
Individual COl 

Risk Ratio 

Soil COl Risk 
Ratio 

Cumulative 
Media Risk Ratio 

COPC due to 
Multiple Media 

Risk? 
CASNo Rij-gw Rij-so SRij 

71-55-6 1,1.1 -Trichloroethane NA NA NA No 
75-34-3 1,1-Dichloroethane NA NA NA No 
75-35-4 1,1-Dichloroethy!ene 5.2E-05 NA 5E-05 No 
87-61-6 1,2.3•Trichlorobenzene NA NA NA No 
95-63-6 1,2 .-Trimethylbenzene NA NA NA No 
156-59-2 1,2-Dichloroethylene (cis) NA NA NA No 
156-60-5 1,2-Dichloroethylene (trans) 7.8E-05 NA 8E-05 No 
108-67-8 1,3,5-Trimethylbenzene NA NA NA No 
541-73-1 1,3-Dichlorobenzene NA NA NA No 
106-46-7 1,4-Dichlorobenzene NA 3.7E-02 4E-02 No 
90-12-0 1 7 1Viethylnaphthalene NA NA NA No 
78-93-3 2-Butanone NA 3.8E-07 4E-07 No 
91-57-6 	2-Methylnaphthalene NA 5.8E-04 6E-04 No 
35421-08-0 4-Chloro-3-methylphenol NA NA NA No 
106-47-8 4-Chloroaniline NA NA NA No 
106-44-5 4-Me hylphenol NA NA NA No 
83-32-9 Acenophthene 	 I 	8 4E-05 1.2E-05 1E•04 No 
208-96-8 Acenaphthylene NA 5.9E-04 6E-04 No 
67-64-1 Acetone NA 3.9E-06 4E-06 No 
309-00-2 Aldrin NA NA NA No 
5103-71-9 alpha-Chlordane NA 5.3E-04 5E-04 No 
120-12-7 Anthracene 2.3E-06 1.0E-05 1E-05 No 
7440-36-0 Antimony and compounds NA 2.8E-03 3E-03 No 
12674-11-2 Aroclor 1016 NA NA NA No 
11104-28-2 Aroclor 1221 NA NA NA No 
11141-16-5 Aroclor 1232 NA NA NA No 
53469-21-9 Aroclor 1242 NA NA NA No 
12672-29-6 Aroclor 1248 NA NA NA No 
11097-69-1 Aroclor 1254 NA 9.3E-01 9E-01 No 
11096-82-5 Aroclor 1260 NA .1E-01 7E-01 No 
37324-23-5 Aroclor 1262 NA 6.3E-02 6E-02 No 
11100-14-4 Aroclor 1268 NA 4.0E-02 4E-02 No 
7440-38-2 7.0E+01 4.4E+00 7E+01 
71-43-2 Benzene NA NA NA r 

56-55-3 3.7E+00 1•8E+00 6E+00 
50-32-8 3.8E+00 2.8E+01 3E+01 
205-99-2 

-S-O-1:,;;;7771 71;.7-7------  
6.1E+00 2.9E+00 9E+00 

191-24-2 NA 	
- 

3.0E-04 3E-04 No 

207-08-9 
Beryluum and compounds 

4.7E+00 
NA 

2.0E-01 
NA 

5E+00 
7440-41-7 NA 1\ 
319-84-6 BHC (alpha) 4.7E-01 NA 5E-01 No 
319-85-7 BHC (beta) 4.6E-01 NA 5E-01 No 
58-89-9 BHC (gamma) Lindane 8.3E-04 NA 8E-04 No 
117-81-7 (DEHP) NA 5.8E-03 6E-03 No 
7440-43-9 Cadmium and compounds NA 4.3E-03 4E-03 No 
75-15-0 Carbon disulfide NA 4.2E-06 4E-06 No 
56-23-5 Carbon tetrachloride NA 2.0E-03 2E-03 No 
12789-03-6 Chlordane (technical) NA 7.4E-04 7E-04 No 
108-90-7 Chiorobenzene 

Chloroform 
NA 9.4E-04 9E•04 No 

67-66-3 1.1E-03 2.8E-03 4E-03 r 

218-01-9 2.8E+00 2.3E-02 3E+00 
2E-03 

L. 
7440-50-8 Copper and compounds NA 1.7E-03 No 
98-82-8 Cumene (isopropylbenzene) NA NA NA No 
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APPENDIX C-3a Multip e Media Risk Screening 
on Groundwater and Soil 

Constituents of Interest (COO 
Groundwater 
Individual COl 

Risk Ratio 

Soil COl Risk 
Ratio 

Cumulative 
Media Risk Ratio 

COPC due to 
Multiple Media 

Risk? 
CASNo RI gw Rij-so SRij 

99-87-6 Cymene NA NA NA No 
72-54-8 nDD NA 3.5E-03 4E-03 No 
72-55-9 2 0E+01 7.7E-03 2E+01 
50-29-3 DnT 

lelta - oHC, 
NA 1 3E-03 1E-03 	No 

319-86-8 
53-70 3 

NA 
1.6E-01 

NA 
5 2E+00 

NA 	 No 
5E+00 

132-64-9 	IL 1 ,enzoTuran 	 NA 6.4E n5 6E-05 	No 
60-57-1 	Dieldrin NA 1 1E 	i2 1E-02 No 
DRO Diesel Range NA 2.0E-01 2E-01 No 
84-66-2 Diethyl phthalate 2 3E-06 NA 2E-06 No 
131-11-3 Dimethyl phthalate NA NA NA No 
84-74 2 Di-n-buNi phthalate 4 2E-05 1.2E-06 4E-05 No 
959-98 8 Enclosulfan I 1 8E-05 NA 2E-05 No 
33213-65 9 Endosulfan ll 2 5E-05 NA 2E-05 No 
72-20 8 Endrin 5 2E-02 1.2E-05 5E-02 No 
7421-93-4 Endrin Aldehyde NA 7.6E-06 

NA 
8E-06 

NA 
No 
No 53494-70-5 Endrin Ketone NA 

100-41-4 Ethylbenzene NA NA NA No 
206-44-0 Fluoranthene 2.4E-04 2.9E-04 5E-04 No 
86-73 7 Fluorene 1 9E-06 2.4E-05 3E-05 No 	 
GRO Gasoline Range NY' E -0 8E -03 No 
76 -44 8 

H eotacNcr epoxide 
3 5E 01 . A 4E±01 

102 -45-73 NA NA NA No 
87-68-3 
193-39-5 

Hexachlorobutadiene NA 
1 	E 01 

NA 
2 6E 00 

NA 
3E+00 

No 

78-59-1 Isophorone NA NA NA No 
7439-92 1 Lead NA 3.2E-01 3E-01 No 
7487-94 7 Mercury and compounds NA 7.0E-04 7E-04 No 
72-43 5 Methoxychlor NA NA NA No 
75-09 2 Methylene chloride NA 1.6E-03 2E-03 No 
91-20-3 Naphthalene NA 1.2E-03 1E-03 No 
104-51-8 n-Butylbenzene 

Nickel 
NA 

2.7E-03 
NA 

1.7E-03 
NA 

4E-03 
No 
No 7440-02-0 

103-65-1 n-Propylbenzene NA NA NA No 
95-47 6 o-Xylene NA NA NA No 
85-01 8 Phenanthrene NA 2.6E-02 3E-02 No 
1 08-95-2 Phenol 5 8E-08 5.nP-07 6E-07 No 
129-00-0 Pyrene 7 8E-06 2.0E-04 2E-04 No 
RRO Residual Range Is,  A TOE-01 7E-01 No 
1 35-9-88 
7782-49-2 

s f• 	utylbenzene 
Selenium 

i,IA 
3 2E 04 

NA 
1.2E-04 

NA 
4E-04 

No 
No 

7440-22-4 Silver and compounds NA 2.6E-04 3E-04 No 
127-18-4 4.2E+00 NA 4E+00 
7440-28 0 	Thallium NA 1 7E-03 2E-03 ■ o 
108-88 3 	Toluene 3 2E-05 NA 3E-05 No 
7440-47 3 	Total Chromium NA 3.4E-01 3E-01 No 
79-01 6 	Trichloroethyiene 1 2E-01 1.9E-02 1E-01 No 

75-01-4 2.3E+00 NA 2E+00 
No 1330 -20 -7 Xyiene (mi 	') NA NA NA 

7440-66-6 Zinc 3 6E-04 5.3E-03 6' -03 No 
Notes: 
Groundwater Individual COI Risk Ratios are calculated in Appendix C-2. Total Metal are included in this table. 
Soil individual COI Risk Ratios are calculated on Appendix C-1. 

CAProjectFiles\Jobs\0219-010-900-USCS_T4_0U1 \Risk AssessmentlFinal_RiA\Tables\HHRA\HHRA_GWaSoil_T4S1Up-OU1 	 Page 2 of 2 

KMB00008559 



APPENDIX C-3b Multip e Media Risk Screening 
0U2, Groundwater and Soil 

Constituents of Interest (COO 
Groundwater 
Individual COl 

Risk Ratio 

Soil Individual 
COl Risk Ratio 

Cumulative 
Media Risk Ratio 

COPC due to 
Multiple Media 

Risk? 
CASNO Analyte Rij-gw Rij-so SRij 

71-55-6 1,1,1-Trichloroethane NA NA NA No 
75-34-3 1,1-Dichloroethane NA NA NA No 
75-35-4 1,1-Dichloroethylene NA NA NA No 
87-61-6 1,2,3-Trichiorobenzene NA 3.9E-04 4E-04 No 
95-63-6 1,2,4-Trimethylbenzene NA NA NA No 
108-67-8 1,3,5-Trimethylbenzene NA NA NA No 
156-59-2 1,2-Dichloroethylene (cis) NA NA NA No 
156-60-5 1,2-Dichloroethylene (trans) NA NA NA No 
541-73-1 1,3-Dichlorobenzene NA NA NA No 
106-46-7 1,4-Dichlorobenzene NA NA NA No 
832-69-9 1-Methylphenanthrene NA NA NA No 
78-93-3 2-Butanone NA 1.1E-07 1E-07 No 
91-57-6 2-Methylnaphthalene NA 2.5E-04 3E-04 No 
83-32-9 Acenaphthene 9.7E-06 4.0E-05 5E-05 No 
208-96-8 Acenaphthyiene NA 3.0E-04 3E-04 No 
67-64-1 Acetone NA 1.8E-06 2E-06 No 
309-00-2 4 

alpha-Chlordane 
2.4E+01 NA 2E+01 

5103-71-9 NA NA NA No 
120-12-7 Anthracene 2.4E-06 1.1E-05 1E-05 No 
7440-36-0 Antimony and compounds 5.2E-04 2.2E-03 3E-03 No 
12674-11-2 Aroclor 1016 NA NA NA No 
11104-28-2 Aroclor 1221 NA NA NA No 
11141-16-5 Aroclor 1232 NA NA NA No 
53469-21-9 Aroclor 1242 NA NA NA No 
12672-29-6 Aroclor 1248 NA NA NA No 
11097-69-1 Aroclor 1254 NA 1.5E-01 1E-01 No 
11096-82-6 ,A.roclor 1260 NA 1.6E-01 2E-01 No 
7440-38-2 	r-- 	 1.2E+02 9.9E+00 1E+02 
71-43-2 Benzene 	 NA NA NA 	 No 
56-55-3 	 4.2E+00 4.7E+00 9E+00 
50-32-8 	 5.3E+00 7.6E+01 8E+01 
205-99-2 	 j 	5.3E+00 8.1E+00 1E+01 
191-24-2 	Benzo[g,h,i]peryiene 	 NA 7.9E•04 8E-04 No 
207-08-9 	 4.8E+00 5.7E-01 5E+00 
7440-41-7 	'Beryllium and compounds NA NA NA No 
319-84-6 	BHC (alpha) NA NA NA No 
319-85-7 	BHC (beta) NA NA NA No 
58-89-9 	BHC (gamma) Lindane NA NA NA No 
117-81-7 	(DEHP) NA 3.8E-04 4E-04 No 
85-68-7 	Butyl benzyl phthalate NA NA NA No 
7440-43-9 	Cadmium and compounds NA 5.6E-02 6E-02 No 
75-15-0 	Carbon disulfide NA NA NA No 
56-23-5 	Carbon tetrachloride NA NA NA No 
12789-03-6 	Chlordane (technical) NA NA NA No 
108-90-7 	Chlorobenzene NA NA NA 

No 67-66-3 	[Choroform 	 9.4E-03 NA 9E-03 
218-01-9 	 6.1E+00 6 2E-02 6E+00 

No 7440-50-8 	0oppey and compounds NA 5.4E-03 5E-03 
98-82-8 
99-87-6 

iCumene 	sopropylbenzene) NA NA NA No 
No Cyrnene NA 1.1E-05 1E-05 

72-54-8 8.4E+00 2.8E-04 8E+00 
72-55-9 	i DDE NA 1.1E-03 1E-03 No 
50-29-3 	 1.4E+01 1.4E-02 1E+01 

CAProjectFiles\Jobs\0219-010-900-USCS_T4_0U1 \Risk Assessment\Final_R1A\Tables\HHRA\HHRA_GWaSo1l_T4S1Up-0U2 
	

Page 1 of 2 

KMB00008560 



APPENDIX C-3b Multip e Media Risk Screening 
0U2, Groundwater and Soil 

Groundwater 
Individual COI 

Risk Ratio 
Rij-gw 

NA 

Soil Individual 
COI Risk Ratio 

Cumulative 
Media Risk Ratio 

COPC due to 
Multiple Media 

Risk? 

Constituents of Interest (COI) 

CASNO 	 Analyte 

319-86-8 	(_-1.elt.a-BHC 

SRij 
NA 

Rij-so 
NA 

1.1E+00 53-70-3 1.4E+01 1E+01 
Aden7oftgan 132-64-9 No 

60-57-1 8.1E+01 8.3E-03 8E+01 
DRO 
84-66-2 
131-11-3 
84-74-2 
117-84-0 
959-98-8 
33213-65-9 
72-20-8 
7421-93-4 
53494-70-5 

Diesel Range  
Diethyl phthalate 
Dinlethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Endrin Ketone 

NA 
NA 
NA 
NA 
NA 
NA 

1.7E-05 
NA 
NA 
NA 

5.2E-03 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5E-03 
NA 
NA 
NA 
NA 
NA 

2E-05 
NA 
NA 
NA 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Ethylbenzene 100-41-4 NA NA NA 
Fluoranthene 8.2E-04 206-44-0 1.1E-03 2E-03 
Fluorene 4.7E-05 5E-05 86-73-7 1.8E-06 
Gasoline Range GRO 1.0E-04 NA 1E-04 
Heptachlor 76-44-8 NA NA NA 

102-45-73 Heptachlor epoxide NA NA NA No 
No HE:>:achlorohutadien. 87-68-3  

193-39-5  
7439-92-1 

1.0E-02 1E-02 
7 1E+00 1E+01  

1E+00 
1E-03 

1,3E+00 
7487 -94 -7 'Mercury and comyou ds 1.1E•03 

Tiethoxychlor 72-43-5 NA NA NA 
Methyl tertbutyl ether (MTBE) NA NA 1634-04-4 NA 

75-09-2 Methylene chloride 1E-03 NA 1.3E-03 
91-20-3 Naphthalene 3.5E-02 NA 3E-02 

n-Butylbenzene 1.8E-04 2E-04 104-51-8 NA 
Nickel 7440-02-0 4.4E-03 2.3E-03 7E-03 

103-65-1 n-Propylbenzene NA NA NA 
o-Xylene 95-47-6 NA NA NA 
Phenanthrene 4E-02 85-01-8 NA 4.5E-02 
Phenol 108-95-2 NA NA NA 
Pyrene 129-00-0 3.3E-05 5.5E-04 6E-04 

RRO Residual Range 3E-02 NA 2.6E-02 
sec-Butylbenzene 135-9-88 NA 1.0E-04 1E-04 
Selenium 7782-49-2 4 3E-04 4.7E-04 9E-04 
Silver and compounds 4E-04 7440-22-4 4.1E-04 NA 
Tefrachloroethylene (PCE) 127-18-4 1.5E-01 NA 2E-01 
Thallium 7440-28-0 2E-03 NA 1.8E-03 
Toluene 108-88-3 1.2E-04 NA 1E-04 
Total Chromium 7440-47-3 NA NA NA No 
Trichloroethylene (TCE) 79-01-6 1.7E-02 2E-02 NA No 

75-01-4 Vinyl chloride NA NA NA 
Xylene (mixed 1330-20-7 NA NA NA 
Zinc 7440-66-6 1.2E-03 3.3E-02 3E-02 

Notes: 
Groundwater Individual COI Risk Ratios are calculated in Appendix C-2. Total Metals are included in this table. 
Soil individual COI Risk Ratios are calculated in Appendix C-1. 

\ProjectFiles\Jobs\0219-010-900-USCS_T4_0U1 \Risk Assessment\Final_R1A\Tables\HHRA11-1HRA_GWaSo1l_T4S1Up-0U2 	 Page 2 of 2 

KMB00008561 



Appendix C-4 
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Risk Screening (Inhalation of Volatiles) 

Terminal 4 Slip 1 Upland Facility 

KMB00008562 



KMB00008563 



APPENDIX C-4a Groundwater Summary and Risk Screening for Inhalation of Volatiles 
uul, bite-m(3e urounawater concentrations 

Constituents of Interest (COI) 
(ug/L) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

Risk Ratio 

COI Conc. 	:
For 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? 

EPA 2002 /8)  DEQ 2003 (b)  Cij 	Rij Rij/Rj 

1,1.1-Tdchloroethane (TCA) 39 39 0% 0 0.50 3100 3100 <5%D 	NA No NA No 
1,1-Dichloroethane (1,1-DCA) 39 39 0% 0 0.50 2200 NA 2200 <5%D 	NA No NA No 
1,1-Dichloroethene (1,1-DCE) 39 34 13% 1.10 0.50 190 330000 190 1.1 	5.8E-03 No 2.2E-04 No 
1,2,4-Trimethylbenzene 39 38 3% 2.00 2.00 24 51000 24 <5%D 	NA No NA No 
1,3-Dichlorobenzene 39 38 3% 0.21 0.50 830 NA 830 <5%D 	NA No NA No 
1,4-Dichlorobenzene 39 38 3% 0.12 0.50 8200 NA 8200 <5%D 	NA No NA No 
2-Butanone (MEK) 39 39 0% 0 20.00 440000 NA 440000 <5%D 	NA No NA No 
Acetone 39 38 3% 17.00 20.00 220000 NA 220000 <5%D 	NA No NA No 
Benzene 39 39 0% 0 0.50 5 2700 5 <5%D 	NA No NA No 
Carbon Disulfide 39 35 10% 0.94 0.50 560 NA 560 0.94 	1.7E-03 No 6.3E-05 No 
Chiorobenzene 39 39 0% 0 0.50 390 NA 390 <5%D 	NA No NA No 
Chloroform 39 35 10% 0.50 0.50 80 NA 80 0.5 	6.3E-03 No 2.4E-04 No 
cis-1,2-Dichloroethene 39 27 31% 89.00 0.50 210 410000 210 89 	4.2E-01 No 1.6E-02 No 
Ethylbenzene 39 39 0% 0 0.50 700 700 <5%D 	NA No NA N o  
lsopropylbenzene 39 39 0% 0 2.00 8.4 8.4 <5%D 	NA No NA No 
Naphthalene 83 54 35% 0.11 2.00 150 150 0.11 	7.3E-04 No 2.8E-05 No 
n-Butylbenzene 39 38 3% 2.00 2.00 260 NA 260 <5%D 	NA No NA No 
n-Propyibenzene 39 39 0% 0 2.00 320 320 <5%D 	NA 	i ', NA N , 
m.p- 	lenes 39 38 3% 0.25 0.50 22000 NA 22000 <5%D 	NA 	No NA No 
o-Xyene 39 38 3% 0.12 0.50 33000 NA 33000 <5%D 	NA 	No NA No 
sec-Butylbenzene 39 39 0% 0 2.00 	250 NA 250 <5%D 	NA No NA No 
Tetrachlemethene PCE) 39 26 33% 34.00 0.50 1300 34 	6.8E+00 2.6E-01 
Toluene 39 21 46% 1.30 0.50 1 	00 - 1500 1.3 	8.7E-04 No 3.3E-05 N - 
trans-1.2-Dichloroethene 39 32 18% 1.20 0.50 , 	180 390000 180 1.2 	6.7E-03 No 2.5E-04 	No 
Trichloroethene (TCE) 39 27 31% 83.00 0.50 	i 110 83 	1.7E+01 6.3E-01 	/ 
Vinyi chl orid e  39 32 18% 5.40 0.50 	1-  840 	 5.4 	2.7E+00 1.0E-01 	, 
1-Methylnaphthalene 19 8 58% 0.03 0.20 NA NA NA 0.033 	NA No Scroen NA No 
2-Methylnaphthalene 35 10 71% 0.03 0.04 3300 NA 3300 0.029 	8.8E-06 No 3.3E-07 No 
Acenaphthene 44 36 18% 0.08 0.10 NA 0.0827 	NA No Screen NA No 
Acenaphthylene 44 33 25% 0 0.10 NA NA NA 0 	NA No Screen NA No 
Anthracene 44 3 93% 0.09 0.10 NA NA 0.09 	NA No Screen NA No 
Benz(a)anthracene 44 29 34% 0.07 0.10 NA NA 0.067 	NA No Screen NA No 
Benzo(a)pyrene 44 28 36% 0.14 0.10 NA NA 0.14 	NA No Screen NA No 
Benzo(b)fluoranthene 44 28 36% 0.14 0.10 NA 0.14 	NA No Screen NA No 
Benzo(a.h.i)perylene 44 42 5% 0.06 0.10 NA NA NA <5%D 	NA No NA No 
Benzo(k)fluoranthene 44 32 27% 0.13 0.10 NA NA 0.13 	NA No Screen NA No 
Chrysene 44 25 43% 0.05 0.10 NA 0.051 	NA No Screen NA No 
Dibenz(a,h)anthracene 44 40 9% 0.04 0.20 NA NA 0.042 	NA No Screen NA No 
Dibenzofuran 35 35 0% 0 0.04 NA NA <5%D 	NA No NA No 
Fluoranthene 44 18 59% 0.05 0.10 NA NA 0.049 	NA No Screen NA No 
Fluorene 44 32 27% 0.01 0.10 NA 0.01 	NA No Screen NA No 
Indeno(1,2,3-cd)pyrene 44 35 20% 0.06 0.10 NA NA 0.057 	NA No Screen NA No 
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APPENDIX C-4a Groundwater Summary and Risk Screening for Inhalation of Volatiles 
OU1, Site-wide Groundwater Concentrations 

Constituents of Interest (COI) 
(ug/L) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? 

EPA 2002 (') DEQ 2003 (b)  Cij Rij Rij/Rj 
Naphthalene 83 54 35% 0.11 2.00 150 150 0.11 7.3E-04 No 2.8E-05 No 
Phenanthrene 44 11 75% 0.04 0.10 NA NA NA 0.044 NA No Screen NA No 
Pyrene 44 17 61% 0.06 0.10 - NA 0.056 NA No Screen/ 	NA No 
Diesel Range 43 32 26% 65.00 630.00 NA NA 65 NA No Screen 

& 
NA No 

Gasoline Range 43 36 16% 26.00 250.00 NA NA 26 NA No Screen NA No 
Residual Range 43 32 26% 190.00 630.00 NA NA 190 NA No Screen NA No 
4-Chloro•3-methylphenol 9 6 33% 0.07 9.60 NA NA NA 0.068 NA No Screen NA No 
4-Chioroariline 9 8 11% 0.03 9.60 NA NA NA 0.025 NA No Screen NA No 
4-Methyl oherio 9 7 22% 1.20 9.60 NA NA NA 1.2 NA Nic Screen NA No 
Bis(2-ethylhexyl) Phthalate 9 7 22% 0.35 9.60 NA NA NA 0.35 NA No Screen NA No 
Diethyl Phthalate 10 5 50% 0.13 9.60 NA NA NA 0.13 NA No Screen NA No 
Dimethyl Phthalate 9 9 00/o  0 9.60 NA NA NA <5%D NA No NA No 
Di-n-butyl Phthalate 10 6 40% 0.19 9.60 NA NA NA 0.19 NA No Screen NA No 
Isophorone 9 9 0% 0 9.60 NA NA NA <5%D NA No NA No 
Phenol 9 7 22% 0.82 9.60 NA NA NA 0.82 NA No Screen NA No 
4,4'-DDD 15 15 0% 0 0.04 NA NA NA <5%D NA No NA No 
4,4'-DDE 15 14 7% 0 0.08 29 NA 29 0 0.0E+00 No 0.0E+00 No 
4,4 1-DDT 15 15 0% 0 0.08 NA NA NA <5%D NA No NA No 
Aldrin 15 15 0% 0 0.08 0.071 NA 0.071 <5%D NA No NA No 
alpha-BHC 15 14 7% 0 0.04 3.1 NA 3.1 0 0.0E+00 No 0.0E+00 No 
alpha-Chlordane 15 15 0% 0 0.04 NA NA NA <5%D NA No NA No 
beta-BHC 15 13 13% 0.01 1.00 NA NA NA 0.0079 NA No Screen NA No 
delta-BHC 15 14 7% 0 0.10 NA NA NA 0 NA No Screen NA No 
Dieldrin 15 15 0% 0 0.08 0.86 NA 0.86 <5%D NA No NA No 
Endosulfan I 15 14 7% 0 0.02 NA NA NA 0 NA No Screen NA No 
Endosulfan II 15 14 7% 0 0.03 NA NA NA 0 NA No Screen NA No 
Endrin 15 12 20% 0.01 0.08 NA NA NA 0.0056 NA No Screen NA No 
Endrin Aldehyde 15 14 7% 0 0.16 NA NA NA 0 NA No Screen NA No 
Endrin Ketone 15 12 20% 0.03 0.08 NA NA NA 0.031 NA No Screen NA No 
gamma-BHC (Lindane) 15 14 7% 0 0.04 11 NA 11 0 0.0E+00 No 0.0E+00 No 
Heptachlor 15 14 7% 0 0.08 0.4 NA 0.4 0 0.0E+00 No 0.0E+00 No 
Heptachlor Epoxide 15 14 7% 0 0.04 NA NA NA 0 NA No Screen NA No 
Methoxychlor 15 14 7% 0.01 0.50 NA NA 0.0053 NA Nic Screen NA No 
Aroclor 1016 11 11 0% 0 0.31 NA NA NA <5%D NA No NA No 
Aroclor 1221 11 11 0% 0 0.62 NA NA NA <5%D NA No NA No 
Aroclor 1232 11 11 0% 0 0.31 NA NA NA ‹.5%D NA No NA No 
Aroclor 1242 11 11 0% 0 0.31 NA NA NA <5%D NA No NA No 
Aroclor 1248 11 11 0% 0 0.31 NA NA NA <5%D NA No NA No 
Aroclor 1254 11 11 0% 0 0.31 NA NA NA <5%D NA No NA No 
Aroclor 1260 11 11 0% 0 0.31 NA NA NA <5%D NA No NA No 
Antimony. Total 19 8 58% 0.264 3 NA NA NA 0.264 NA No Screen NA No 
Arsenic, Total 19 3 84% 9.8 1 NA NA NA 9.8 NA No Screen NA No 
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APPENDIX C-4a Groundwater Summary and Risk Screening for Inhalation of Volatiles 
uul, bite-m(1e urounawater concentrations 

Constituents of Interest (COI) 
(ug/L) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

Risk Ratio 
for 

Multiple 
COls 

COPC due 
to Multiple 
COI Risk? 

EPA 2002 (') DEQ 2003 (b)  Cij Rij Rij/Rj 
Beryllium. Total 19 7 63% 0.076 1 NA NA NA 0.076 NA No Screen 	NA No 
Cadmium. Total 19 7 63% 0.287 1 NA NA NA 0.287 NA No Screen 	NA No 
Chromium. Total 19 5 74% 14.6 1 NA NA NA 14.6 NA No Screen 	NA No 
Copper, Total 19 2 89% 5.24 3.76 NA NA NA 5.24 NA No Screen 	NA No 
Lead. Total 19 4 79% 1.16 1 NA NA NA 1.16 NA No Screen 	NA No 
Mercury, Total 19 18 5% 0.14 0.2 NA NA NA 0.14 NA No Screen 	NA No 
Nickel. Total 19 0 100% 13.4 NA NA NA 13.4 NA No Screen 	NA No 
Selenium. Total 19 10 47% 3 5 NA NA NA 3 NA No Screen 	NA No 
Siiver, Total 19 15 21% 0.024 1 NA NA NA 0.024 NA No Screen 	NA No 
Thawum. Total 19 12 37% 0.02 1 NA NA NA 0.02 NA No Screen 	NA No 
Zinc, Total 19 0 100% 14.1 NA NA NA 14.1 NA No Screen 	NA No 
Antimony, Dissolved 19 8 58% 1.01 0.05 NA NA NA 1.01 NA No Screen 	NA No 
Arsenic, Dissolved 19 1 95% 10.8 0.5 NA NA NA 10.8 NA No Screen 	NA No 
Beryllium. Dissolved 19 13 32% 0.014 0.11 NA NA NA 0.014 NA No Screen , 	NA No 
Cadmium. Dissolved 19 9 53% 0.158 0.1 NA NA NA 0.158 NA No Screen 	NA No 
Chromium. Dissolved 19 2 89% 2.89 0.2 NA NA NA 2.89 NA No Screen 	NA No 
Copper. Dissoived 19 1 95% 2.75 0.18 NA NA NA 2.75 NA No Screen, 	NA 

No ScreA 	NA 
No  
r Lead. Dissolved 19 6 68% 1.78 0.08 NA NA NA 1.78 NA 

Mercury. Dissolved 19 19 0% o 0.2 NA NA NA <5%D NA No NA No 
Nickel. Dissolved 19 0 100% 15 NA NA NA 15 NA No Screen NA No 
Selenium. Dissolved 19 11 42% 3.6 5 NA NA NA 3.6 NA No Screen NA No 
Silver. Dissolved 19 18 5% 0.007 0.08 NA NA NA 0.007 NA No Screen NA No 
Thallium. Dissolved 19 15 21% 0.015 0.08 NA NA NA 0.015 NA No Screen NA No 
Zinc, Dissolved 19 1 95% 15.4 4.68 NA NA NA 15.4 NA No Screen NA No 
Notes: 
EPA 2002 OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance), Draft Guidance, EPA 530-D-02-004, November 2002 
DEQ, 2003 Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites 
(a) Table 2c, Question 4 Generic Screening Levels and Summary Sheet, Risk = 1 x 10 -6 ; Target Groundwater Concentration Cgw  
(b) Appendix A: Table of RBCs, Groundwater RBC for Vapor Intrusion into Buildings, RBC w, for Occupational Workers 
RBC - Risk-Based Concentration 

Rj= 26.5 
Nij= 16 

1/Nij= 0.0625 
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APPENDIX C-4b Groundwater Summary and Risk Screening for Inhalation of Volatiles 
Ou1, Groundwater Concentrations excludin MW-03s, MW-22, and MW-23 

Constituents of Interest (COO 
(ug/L) 

Number of 	Number of 
Samples 	ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater 
based on risk of indoor 

vapors from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

3100 

COl Conc. 

Risk Ratio 
for 

Individual 
COl 

COPC due 
to 

Individual 
COl Risk? 

EPA 2002  (a)  DEQ 2003 (b) Cij 
<5%D 

Rij 
NA 1,1,1-Irichloroethane (TCA) 27 	27 0% 0.5 3100 

1,1-Dichloroe hane (1,1-DCA) 27 	27 0% 0.5 2200 NA 2200 <5%D NA 
1,1-Dichlorcethene (1,1-DCE) 27 	27 0% 0.5 190 330000 190 <5%D NA 
1,2,4-Trimethylbenzene 27 	27 0% 24 51000 24 <5%D NA 
1,3 	ichlorobenzene 27 	27 0% 0.5 830 NA 830 <5%1D NA 
1,4-Dichlorobenzene 27 	26 4% 0.12 0.5 8200 NA 8200 <5%D NA 
2-Butanone (MEK) 27 	27 0% 20 440000 NA 440000 <5%D NA 

cetone 27 	26 4% 17 20 220000 NA 220000 <5%D NA No 
Benzene 27 27 0% 0.5 2700 <5%D NA No 
Carbon Disulfide 27 23 15% 0.94 0.5 560 NA 560 0.94 1.7E-03 
Chlcrober=e 
Chloroform 

27 
27 

27 
27 

0% 
0% 

0.5 
0.5 

390 
80 

NA 
NA 

390 
80 

<5%D 
<5%D 

NA 
NA 

is-1,2-Dichloroethene 27 27 0% 0.5 210 410000 210 <5%D NA 
Ethyibenzene 27 27 0% 0.5 700 700 <5%D NA 
Isopropyibenzene 27 27 0% 8.4 8.4 <5%D NA 
Naphthalene 27 27 0% 150 150 <5%D NA 
n-Butylbenzene 27 27 0% 260 NA 260 <5%D NA 
n-Propylbenzene 27 27 0% 320 320 <5%D NA 
m,p-Xylenes 27 26 4% 0.25 0.5 22000 NA 22000 <5%D NA 
.-Xylene 27 26 4% 0.12 0.5 33000 NA 33000 <5%D NA 
sec-Butylbenzene 27 27 0% 250 NA 250 <5%D NA 

etrachloroethene (PCE) 27 26 4% 0.21 0.5 1300 <5%D NA 
oluene 27 14 48% 1.3 0.5 1500 1500 1.3 8.7E-04 

rans-1,2-Dichloroethene 27 27 0% 0.5 180 390000 180 <5%D NA 
richlcroethene (ICE) 27 27 0% 0.5 110 <5%D NA 
inyl CI-dc,ride 27 27 0% 0.5 840 <5%D NA 

1-Methyinaphthalene 12 50% 0.028 0.2 NA NA NA 0.028 NA No Screen 
2-Meth4naphthalene 24 67% 0.029 0.04 3300 NA 3300 0.029 8.8E-06 

A  cena hthene 32 	 25 
27 

22% 
16% 

0.0827 
0.0047 

0.1 
0.1 NA NA 

NA 
NA 

0.0827 
0.0047 

NA 
NA 

No Screen 
No Screen A enaphthylene 32 

A  nthracene 32 91% 0.065 0.1 NA NA 0.065 NA No Screen 
Benz(a)anthracene 32 21 34% 0.067 0.1 NA NA 0.067 NA No Sc een 
Benzo(a)pyrene 32 21 34% 0.14 0.1 NA NA 0.14 NA No Screen 
Benzolblfluoranthene 32 21 34% 0.14 0.1 NA 0.14 NA No Sc een 
Benzo(g,h,i)perylene 32 30 6% 0.062 0.1 NA NA NA 0.062 NA No Screen 
Benzo(k)fluoranthene 32 22 31% 0.13 0.1 NA NA 0.13 NA No Screen 
Chrysene 32 19 41% 0.051 0.1 NA 0.051 NA No Screen 
Dibenz(a,h)anthracene 32 29 9% 0.042 0.2 NA NA 0.042 NA No Screen 
Dibenzofuran 24 24 0% 0.04 NA NA <5%D NA 
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APPENDIX C-4b Groundwater Summary and Risk Screening for Inhalation of Volatiles 
Ou1, Groundwater Concentrations excludin MW-03s, MW-22, and MW-23 

Risk Ratio 
for 

COI Conc. Individual 
COI 

Cij 	Rij 

RBC for Groundwater 	Minimum 
based on risk of indoor 	RBC for 

vapors from Groundwater 	indoor 
vapor 

COPC due 
to 

Individual 
COI Risk? 

Maximum 
Reporting 

Limit 

Constituents of Interest (COI) Number of Number of Detection Maximum 
(ug/L) 	 Samples 	ND 	Frequency Detection 

EPA 2002 (a)  DEQ 2003 (b)  
NA NA 	No Screen Fluoranthene 32 12 63% 0.049 0.1 	NA 0.049 

Fluorene 
Indeno(1 .2,3-cd)pyrene 

28% NA 
NA 

0.01 No Screen 
No Screen 

32 23 0.01 0.1 
0.1 	NA 

NA 
NA 0.057 32 26 19% 0.057 

0.071 Naphthalene 32 11 66% 150 150 0.071 4.7E-04 
Phenanthrene 32 72% 0.044 0.1 	NA NA NA 0.044 NA No Screen 
Pyrene 32 12 63% 0.056 0.1 NA 0.056 NA No Screen 
Diesel Range 29% 64 310 	NA NA 24 17 NA No Screen 
GasoHne Range 
Residual Range 

24 20 17% 26 250 	NA NA 26 NA No Screen 
24 17 29% 51 610 	NA NA 51 NA No Screen 

4-Chloro-3-methylphenol 38% 9.6 NA NA NA 9.6 NA No Screen 
NA 4-Chloroan8ne 13% 9.6 NA NA 9.6 NA No Screen 

25% NA 9.6 No Screen 4-Metilyl phenol 9.6 NA NA NA 
No Screen Bis(2-ethy)hexy() Phthalate 25% 9.6 NA NA NA 9.6 NA 

9.6 Diethyl Phthalate 44% NA NA  
NA 

NA  
NA 

9.6 NA  
NA 

No Screen 
Dimethyl Phthalate 0% 9.6 NA <5%D No 
Di-n-butyl Phthalate 33% 9.6 NA NA NA 9.6 NA No Screen 

0% Isophorone 9.6 NA NA NA <5%D NA 
Phenol 25% NA 

NA 
NA 
NA 

8 6 9.6 9.6 NA 
NA 

No Screen 
No 4,4'-DDD 10 10 0% 0.04 <5%D 

10 0.08 4,4'-DDE 10% 29 NA 29 0.08 2.8E-03 
4,4'-DDT 10 10 0% 0.08 0.012 NA NA NA <5%D 

<5%D 
0.04 

NA  
NA Aldrin  

alpha-BHC 
10 10 0% 0.08 0.017 NA 

10% 1.3E-02 10 9 0.04 0 NA 
NA NA alpha-Chlordane 10 10 0% 0.04 0 NA <5%D NA 

beta-6HG 10 10 0% NA NA NA <5%D NA 
delta-BHG 10 10% 0.1 NA NA NA 0.1 NA No Screen 

NA Dieldrin 10 10 0% 0.08 0.0013 	0.86 0.86 <5%D NA 
Endosulfan I NA No Screen 10 10% 0.02 NA NA 0.02 NA 

<5%D Endosultan II 10 10 0% 0.08 NA NA NA NA 
Enddn 0.08 10 30% NA NA NA 0.08 NA No Screen 
Endrin Aldehyde 10 10% 0.16 NA NA NA 0.16 NA No Screen 
Enddn Ketone 10 30% 0.08 0.012 	NA NA NA 0.08 NA No Screen 

0.04 gamma-BHC (Lindane) 10 10% 0.04 11 NA 11 3.6E-03 
10% 0.08 Heptachlor 10 0.08 0.012 	0.4 NA 0.4 2.0E-01 

Heptachlor Epoxide 10 10% 0.04 NA NA NA 0.04 NA No Screen 
10 Methoxychlor 10% 0.5 0.011 NA NA 0.5 NA No Screen 

Aroclor 1016 11 11 0% 0.31 NA NA NA <5%D NA 
Aroclor 1221 11 11 0% 0.62 NA NA NA <5%D NA 

NA Aroclor 1232 11 0% 0.31 NA NA <5%D NA 
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APPENDIX C-4b Groundwater Summary and Risk Screening for Inhalation of Volatiles 
Ou1, Groundwater Concentrations excludin MW-03s, MW-22, and MW-23 

Constituents of Interest (COO 
(ug/L) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater 
based on risk of indoor 

vapors from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COl Conc. 

Risk Ratio 
for 

Individual 
COl 

COPC due 
to 

Individual 
COl Risk? 

EPA 2002 (a)  DEQ 2003 (b)  Cij Rij 
Arodor 1242 11 11 0% 0.31 NA NA NA <5%D NA 
Arodor 1248 11 11 0% 0.31 NA NA NA <5%D NA 
Arodor 1254 11 11 0% 0.31 NA NA NA <5%D NA 
Aroclor 1260 11 11 0% 0.31 NA NA NA <5%D NA 
Antimony, Total I. 58% NA NA NA NA No Screen 
Arsenic, Total 12 75% 9.8 NA NA NA 9.8 NA No Screen 
Beryllium, Total 12 58% NA NA NA NA No Screen 
Cadmium, Total 12 67% NA NA NA NA No Screen 
Chromium, Total 12 83% 14.6 NA NA NA 14.6 NA No Screen 
Copper, Total 12 83% 5.24 NA NA NA 5.24 NA No Screen 
Lead, Total 12 67% 1.16 NA NA NA 1.16 NA No Screen 
Mercury, Total 12 11 8% 0.2 0.2 NA NA NA 0.2 NA No Screen 
Nickel, Total 12 100% 13.4 NA NA NA 13.4 NA No Screen 
Selenium, Total 12 75% NA NA NA NA No Screen 
Silver, Total 12 25% NA NA NA NA reen 
Thallium, Total 12 33% 0.02 NA NA NA NA No Screen 
Zinc. Total 12 100% 14.1 NA NA NA 14.1 NA No Screen 
Antimony. Dissolved 12 67% 1.01 NA NA NA 1.01 NA No Screen 
Arsenic, Dissolved 12 92% 10.8 NA NA NA 10.8 NA No Screen 
Beryllium, Dissolved 12  42% 

58% 
0.11 
0.1 

NA 
NA 

NA 
NA 

NA 
NA 

0.11 
0.1 

NA 
NA 

No  Screen 
No Sc een Cadmium, Dissolved 

Chromium, Dissolved 12 1 00% 2.89 NA NA NA 2.89 NA No Screen 
Coppe!. Dissolved 12 92% 2.75 NA NA NA 2.75 NA No Screen 
Lead, Dissolved 12 58% 1.78 NA NA NA 1.78 NA No Screen 
Mercury, Dissolved 12 12 0% 0.2 0.2 NA NA NA <5%D NA 
Nickel 	issolved 12 100% 15 NA NA NA 15 NA No Screen 
Selenium, Dissolved 12 50% NA NA NA NA No Screen 
Silver, Dissolved 12 11 8% 0.08 NA NA NA 0.08 NA No Screen 
Thallium, Dissolved 12 10 17% 0.08 0.02 NA NA NA 0.08 NA No Screen 
Zinc, Dissolved 12 92% 1F;A. NA NA NA 15.4 NA No Screen 
Notes:  
EPA 2002 OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance), Draft Guidance, EPA 530-D-02-004, November 2002 
DEQ, 2003 Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites 
(a)Table 2c, Question 4 Generic Screening Levels and Summary Sheet, Risk = 1 x 10 6 ; Target Groundwater Concentration Cg  
(b)Appendix A: Table of RBCs, Groundwater RBC for Vapor Intrusion into Buildings, RBC. for Occupational Workers 
(c)Multiple COI Risk not evaluated as Rj<1 
RBC - Risk-Based Concentration 

Rj= 	0.2 ( C )  
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APPENDIX C-4c Groundwater Summary and Risk Screening for Inhalation of Volatiles 
0U2 Site-wide Groundwater Concentrations 

Constituents of Interest (COI) 
(ugiL) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COI Conc. 

Risk Ratio 
for 

Individual 
COI 

COPC due 
to 

Individual 
COI Risk? 

EPA 2002 (a)  DEQ 2003 (b)  Cij Rij 
1,1,1-Trichloroethane (TCA) 34 34 0% 0 0.5 3100 3100 <5%D NA 1‘ 
1,1-Dichloroethane (1 .1-DCA) 34 30 12% 0.19 0.5 2200 NA 2200 0.19 8.6E-05 No 
1,1-Dichlorcethene (1.1-DCE) 34 34 0% 0 0.5 190 330000 190 <5%D NA No 
1,2,4•Trimethyibenzene 34 31 9% 3.1 2 24 51000 24 3.1 1.3E-01 No 
1,3-Dichlorobenzene 34 33 3% 1.4 0.5 830 NA 830 <5%D NA No 
1,4-Dichlorobenzene 34 33 3% 0.12 0.5 8200 NA 8200 <5%D NA No 
2-Butanone (MEK) 34 34 0% 0 20 440000 NA 440000 <5%D NA No 
Acetone 34 34 0% 0 20 220000 NA 220000 <5%D NA No 
Benzene 34 34 0% 0 0.5 5 2700 5 <5%D NA No 
Carbon Disulfide 34 27 21% 1.7 0.5 560 NA 560 1.7 3.0E-03 No 
Chlorobenzene 34 34 0% 0 0.5 390 NA 390 <5%D NA No 
Chloroform 34 31 9% 4.4 0.5 80 NA 80 4.4 5.5E-02 No 
cis-1,2-Dichloroethene 34 31 9% 0.19 0.5 210 410000 210 0.19 9.0E-04 No 
Ethylbenzene 34 32 6% 0.63 0.5 700 700 0.63 9.0E-04 No 
lsopropylbenzene 34 34 0% 0 2 8.4 8.4 <5%D NA No 
Naphthalene 34 32 6% 1.6 2 150 150 1.6 1.1E-02 No 
n-Butylbenzene 34 34 0% 0 2 260 NA 260 <5%D NA No 
n-Propyibenzene 34 32 6% 0.34 2 320 320 0.34 1.1E-03 No 
m,p-Xylenes 34 28 18% 3 0.5 22000 NA 22000 3 1.4E-04 No 
o-Xylene 34 28 18% 1.3 0.5 33000 NA 33000 1.3 3.9E•05 No 
sec-Butylbenzene 34 34 0% 0 2 250 NA 250 <5%D NA No 
Tetrachloroethene (PCE) 34 28 18% 0.51 0.5 5 1300 5 0.51 1.0E-01 No 
Toluene 34 17 50% 1.8 0.5 1500 1500 1.8 1.2E-03 No 
trans-1,2-Dichloroethene 34 34 0% 0 0.5 180 390000 180 <5%D NA No 
Trichlomethene (TCE) 34 30 12% 0.5 0.5 5 110 5 0.5 1.0E-01 No 
Vinyl ChlorLe 34 34 0% 0 0.5 2 840 2 <5%D NA No 
1-Methylnaphthalene 19 9 53% 0.026 0.023 NA NA NA 0.026 NA No Screen 
2-Methylnaphthalene 31 8 74% 0.027 0.025 3300 NA 3300 0.027 8.2E-06 No 
Acenaphthene 37 30 19% 0.018 0.476 NA 0.018 NA No Screen 

enaphthylene 37 22 41% 0.0099 0.476 NA NA NA 0.0099 NA No Screen 
Anthracene 37 6 84% 0.094 0.0952 NA NA 0.094 NA No Screen 
Benz(a)anthracene 37 21 43% 0.075 0.0952 NA NA 0.075 NA No Screen 
Benzo(a)pyrene 37 24 35% 0.095 0.0952 NA NA 0.095 NA No Screen 
Benzo(b)flucranthene 37 25 32% 0.096 0.0952 NA 0.096 NA No Screen 
Benzo(g,h 1 , -ery)ene 37 27 27% 0.079 0.0952 NA NA NA 0.079 NA No Screen 
Benw(k)fluoranthene 37 26 30% 0.087 0.0952 NA NA 0.087 NA No Screen 

No Screen Chrysene 37 23 38% 0.11 0.0952 NA 0.11 NA 
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APPENDIX C-4c Groundwater Summary and Risk Screening for Inhalation of Volatiles 
0U2 Site-wide Groundwater Concentrations 

Constituents of Interest (COO 
(ugiL) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COl Conc. 

Risk Ratio 
for 

Individual 
COl 

COPC due 
to 

Individual 
COl Risk? 

EPA 2002 (a)  DEQ 2003 (I)  Cij Rij 
Dibenz(a.h)anthracene 37 31 16% 0.019 0.19 NA NA 0.019 NA No Screen 
Dibenzaturan 27 26 4% 0.005 0.02 NA NA <5%D NA No 
Fluoranthene 37 14 62% 0.15 0.0952 NA NA 0.15 NA No Screen 
Ruorene 37 27 27% 0.244 0.027 NA 0.244 NA No Screen 
Indeno(12,3-cd)pyrene 37 26 30% 0.094 0.0952 NA NA 0.094 NA No Screen 
Naphthalene 37 4 89% 0.14 0.476 150 150 0.14 9.3E-04 No 
Phenanthrene 37 12 68% 0.079 0.0952 NA NA NA 0.079 NA No Screen 
Pyrene 37 12 68% 0.13 0.0952 NA 0.13 NA No Screen 
Diesel Range 33 28 15% 41 330 NA NA 41 NA No Screen 
Gasoline Range 33 30 9% 51 250 NA NA 51 NA No Screen 
Residual Range 33 24 27% 520 650 NA NA 520 NA No Screen 
4,4'-ODD 11 10 9% 0.0026 0.012 NA NA NA 0.0026 NA No Screen 
4,4'-DDE 11 11 0% 0 0.013 29 NA 29 <5%D NA No 
4,4'-DDT 11 9 18% 0.003 0.013 NA NA NA 0.003 NA No Screen 
Aldrin 11 10 9% 0.0012 0.013 0.071 NA 0.071 0.0012 1.7E-02 No 
alpha-BHC 11 11 0% 0 0.013 3.1 NA 3.1 <5%D NA No 
alpha-Chlordane 11 11 0% 0 0.013 NA NA NA <5%D NA No 
beta-BHC 11 ii 0% 0 0.0097 NA NA NA <5%D NA No 
delta-BHC 11 11 0% 0 0.013 NA NA NA <5%D NA No 
Dieldrin 11 10 9% 0.0044 0.013 0.86 NA 0.86 0.0044 5.1E-03 No 
Endosulfan I 11 11 0% 0 0.013 NA NA NA <5%D NA No 
Endosulfan II 11 10 9% 0.0015 0.013 NA NA NA 0.0015 NA No Screen 
Endrin 11 ii 0% 0 0.013 NA NA NA <5%D NA No 
Endrin AMehyde 11 11 0% 0 0.013 NA NA NA <5%D NA No 
Endrin Ketone 9 9 0% 0 0.013 NA NA NA <5%D NA No 
gamma-BHC (Lindane) 11 11 0% 0 0.013 11 NA 11 <5%D NA No 
Heptachlor 11 11 0% 0 0.013 0.4 NA 0.4 <5%D NA No 
Heptachlor Epoxide 11 11 0% 0 0.013 NA NA NA <5%D NA No 
Methoxychlor 11 11 0% 0 0.013 NA NA <5%D NA No 
Aroclor 1016 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Arodor 1221 11 11 0% 0 0.62 NA NA NA <5%D NA No 
Aroclor 1232 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Aroclor 1242 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Arodor 1248 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Aroclor 1254 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Arodor 1260 11 11 0% 0 0.31 NA NA NA <5%D NA No 
Antimony, Total 33 20 39% 0.33 0.1 NA NA NA 0.33 NA No Screen 
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APPENDIX C-4c Groundwater Summary and Risk Screening for Inhalation of Volatiles 
0U2 Site-wide Groundwater Concentrations 

Constituents of Interest (COO 
(ugiL) 

Number of 
Samples 

Number of 
ND 

Detection 
Frequency 

Maximum 
Detection 

Maximum 
Reporting 

Limit 

RBC for Groundwater based 
on risk of indoor vapors 

from Groundwater 

Minimum 
RBC for 
indoor 
vapor 

COl Conc. 

Risk Ratio 
for 

Individual 
COl 

COPC due 
to 

Individual 
COl Risk? 

EPA 2002 (a)  DEQ 2003 (I)  Cij Rij 
Arsenic, Total 33 4 88% 17 10 NA NA NA 17 NA No Screen 
Beryllium, Total 33 15 55% 0.112 0.035 NA NA NA 0.112 NA No Screen 
Cadmium, Total 33 12 64% 0.397 0.095 NA NA NA 0.397 NA No Screen 
Chromium, Total 33 2 94% 21.9 0.24 NA NA NA 21.9 NA No Screen 

--, 	n ,r, Total 33 1 97% 14.3 1 NA NA NA 14.3 NA No Screen 
Lead. Total 33 2 94% 10.9 0.075 NA NA NA 10.9 NA No Screen 
Mercury, Total 33 26 21% 0.06 0.2 NA NA NA 0.06 NA No Screen 
Nickel, Total 33 0 100% 20.4 0 NA NA NA 20.4 NA No Screen 
Selenium, Total 33 14 58% 1.8 5 NA NA NA 1.8 NA No Screen 
Silver, Total 33 28 15% 0.03 0 . 04 NA NA NA 0.03 NA No Screen 
Thallium, Total 33 17 48% 0.072 0.04 NA NA NA 0.072 NA No Screen 
Zinc. Total 33 4 88% 31.5 5.78 NA NA NA 31.5 NA No Screen 
Antimony, Dissolved 33 23 30% 0.18 0.05 NA NA NA 0.18 NA No Screen 
Arsenic, Dissolved 33 4 88% 14.6 10 NA NA NA 14.6 NA No Screen 
Beryllium, Dissolved 33 28 15% 0.014 0.02 NA NA NA 0.014 NA No Screen 
Cadmium, Dissolved  33 

33 
12 
2 

64% 
94% 

0.202 
6.8 

0.027 
0.38 

NA 
NA 

NA 
NA 

NA 
NA 

0.202 
6.8 

NA 
NA 

No Screen 
No Screen Chromium. Dissolved 

Copper, Dissolved 33 5 85% 4.02 1 NA NA NA 4.02 NA No Screen 
Lead, Dissolved 33 14 58% 0.6 0.023 NA NA NA 0.6 NA No Screen 
Mercury, Dissolved 33 25 24% 0.09 0.2 NA NA NA 0.09 1‘ 	. No Screen 
Nickel, Dissolved 33 0 100% 19.9 0 NA NA NA 19.9 NA No Screen 
Selenium, Dissolved 33 20 39% 1.3 5 NA NA NA 1.3 NA No Screen 
Silver. Dissolved 33 33 0% 0 0.02 NA NA NA <5%D NA No 
Thallium :  Dissolved 33 21 36% 0.039 0.02 NA NA NA 0.039 NA No Screen 
Zinc, Dissolved 33 5 85% 9.18 3.26 NA NA NA 9.18 NA No Screen 
Notes: 

EPA 2002 OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance), Draft Guidance, EPA 530-D-02-004, November 2002 

DEQ, 2003 Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites 

(a)Table 2c, Question 4 Generic Screening Levels and Summary Sheet, Risk = 1 x 10 -6 ; Target Groundwater Concentration C gw  

(b)Appendix A: Table of RBCs, Groundwater RBC for Vapor Intrusion into Buildings, RBC for Occupational Workers 

(c)Multiple COI Risk not evaluated as Rj<1 
RBC - Risk-Based Concentration 

Rj= 	0.4 (6)  
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Appendix C-5 

Human Health Risk Evaluation — Supporting Information 

Terminal 4 Slip 1 Upland Facility 
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CASNo 
56-55-3 
50-32-8 
205-99-2 
53-70-3 
193-39-5 

Analyte 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fkloranthene 
Dibenz[ah]anthracene 
Indeno[1,2,3-cd]pyrene 

Oral Slope 
Factor 

1/(mg/kg-d) 
SFo 
0.73 
7.3 

0.73 
7.3 

0.73 

Oral 
Reference 

Dose 
(Chronic) 

(mglkg-d) 
RfDo 

Inhalation 
Slope Factor 

1/(mg/kg-d) 
SFi 
0.73 
7.3 

0.73 
7.3 

0.73 

Inhalation 
Reference 

Dose 
(Chronic) 

(mglkg-d) 
RfDi 

Gastrointestinal 
Absorption 

Adjustment of 
Dermal Toxicity 

Factors 

ABSgi 

Dermal 
Absorption 

Fraction from 
Soil 

ABSd 
0.13 
0.13 
0.13 
0.13 
0.13 

Constituents of Potential Concern 
(COPCs 

Appendix C-5a Summary of Toxicity Values 
Terminal 4 Slip 1, OU1 and 0U2 

number of carcinogens 5 
Notes 
Values from EPA Region 9 PRG table and cross checked to Oregon DEQ (2000) 
EPA. 2004. Region 9 PRGs Table 2004 Update. Editor: Stanford J. Smucker, Ph.D. Regional Toxicologist, Technical Support Team. U.S. 
Environmental Protection Agency, Region IX, San Francisco, CA 94105. 
Oregon DEQ. 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments, Final December 1998, Updated May 2000. 
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Exposure 
Route 

Parameter 
Code 

Parameter Definition Units RME Value Rationale/Reference 

      

Adult 
General 

Ingestion 
Inhalation 

Dermal 

BW 
EF  
ED 
ATc 
ATnc 
CF 
SIR 
IRa 
EFh 
SA  
AF 

kg 
days/yr 
years  
da s 
days 
kg/mg 
mg/day 
m3/day 
hrs/day 
cm 2/day  
mn/cm 2  

70 Recommended value for adults (Oregon DEQ 2000, EPA 1989) 
Recommended value for Outdoor workers (EPA 2002) 
Recommended value for Outdoor workers (EPA 2002) 
Recommended value (EPA 1989 and Oregon DEQ 2000) 
Recommended valu• (EPA 1989 and Oregon DEQ 2000) 

Recommended value for construction workers (EPA 2002) 
Recommended value for construction workers (EPA 2002) 
Standard work day 

3,300 
	

Recommended value for construction workers (EPA 2002, 2004) 
0.20 
	

Recommended value for construction workers (EPA 2002, 2004) 

Averaging time, cancer 
Averaging tirnc noncancer 
Conversion Factor 
Soil ingestion Rate 

Adherence factor 

Body Weight 
Exposure Frequency 
Exposure Duration 

Inhalation Rate 
Hours of exposure 
Exposure skin surface area per day 

225 
25 

25,550 
9,125 

0.000001 
100 
20 

Exposure Parameter 
Route 	Code 

Parameter Definition 

Body Weight 70 
	

Recommended value kg 
Exposure Frequency 9 

	
Recommended RME 

General 
	

BW  
EF 

Rationale/Reference 

for adults Oregon DEQ 2000, EPA 1989) 
value for excavation workers (Oregon D E Q 2000) days/yr 

Exposure Duration 
Averaaing tjrne, cancer 

1 
	

Recommended RME value for excavation workers (Oregon DEQ 2000) 
25,550 Recommended value (EPA 1989 and Oregon DEQ 2000) ATc 

ED 

Units RME Value 

years  
days 

Averaging time, noncancer days (EPA 2000) 
CF Conversion Factor kg/mg 0.000001 

Ingestion SIR Soil Inges'Lion Rate mg/day 330 Recommended value for construction workers (EPA 2002) 
Inhalation IRa Inhalation Rate m3/day 20.0 Recommended value for construction workers (EPA 2002) 

EFh Hours of exposure hrs/day 8 Standard work day 
Dermal SA xposure skin surface area per day cm 2/dav 3,300 Recommended value for construction workers (EPA 2002, 2004) 

AF Adherence factor mn/cm 2  0.30 Recommended value for construction workers EPA 2002, 2004 

365 Recommended 1989 DEQ and Oregon 

Appendix C-5b Worker Exposure Parameters 
Terminal 4 Slip 1 OU1 and 0U2 

Occupational Worker 

Excavation/Constuc i 
	

orker 

Notes: 
RME - reasonable maximum exposure 
EPA. 1989. Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part A). Interim Final. EPA/540/1-89/002. 

EPA. 2002. OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), Draft Guidance, 
EPA 530-D-02-004, November 2002. 

EPA. 2004. Risk Assesment Guidance for Superfund Sites Volume I: Human Health Evaluation Manual Part E, Suipplemental Guidance for Dermal Risk Assessment 
Oregon DEQ. 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments, Final December 1998, Updated May 2000. 

C:\ProjectFiles  \Jobs \0219-010-900-USCS_T4_0U1\Risk Assessment\Final_RiA\Tables \HHRA\T4S1 _FIHRA Exposure Factors Page 1 of 1 
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a..ype of perforator used  

Driven 0 
Jetted 0 
Bored 0 

Rotary 0 
Cable 22 
Diig 

	dt. 

CONSTRUCTION: 
Well seal—Material used 	 Bextonite. 
Well sealed from land surface W 	.30 
Diameter of well bore to bottom of seal 

Diameter of Well bore below seal 	 In_ 

Number of sacks of cement used in well seal 	0 	 sacks 

Number of sacks of bentonite used in well seal 	 „ 	 sacks 

Brand name of bentonite _—_....Interliatt2r . 

Number of pounds of bentonite per 140...gallons 

of water ._.. 	 lbs./100 gals. 

Was a drive shoe used? 175 Yes 0 No jIugs 	Size; location  	ft. 

Did any strata contain unusabje water?  la Yes 5  No 	 

Type of water? . .de,ptla of strata 

Gravel placed from 

2 ft. 

(12) WELL LOG: Diameter of well below casing 	81! 
Depth drilled 	2g2258ft. Depth of completed well 

19 

Work started 1.1.13/7 2 	19 	Cowleted 1/22/7 
Date well drilling machine moved oft of well 1/22/73  

Drilling Maciiine Operator'sSertificatlon: 

NOTICE TO WATER WELL CONTRAC 
The original &id first copy 

of this report are to be 
filed we the 

STATE ENGINEER, SALEM, ORE 
within 30 days from the dat 

of well completion. 

IVA - 

STATE OF OREGON JAN291973' ate Well NO. 

(Please type o =STATE ENGINEER Permit No 
o not write above thSlOst.),EM, OREGON 

WATER WELL UL 
N 97310 

01824 

JVE 

(1) OW 

Name 	Beall Pipe & Tank Corp. 
Address 	12005 N. Burgard  

(2) TYPE OF WORK (check): 

New Well 0 	Deepening fa 	ReConditioning El - 

If abandonment, describe material and procedure in Item 12. 

Abandon 0 

(11) WATER LEVEL: Completed well. 
Depth at which water,was firs mind 

Static level 	 ft. below land.surface.. Date 

Artesian pressure 	 lbs. per square inch. Date 

- - 
Formation: Describe color, texture, grain size and structure of materials; 
and show thickness and nature:of each stratum and aquifer penetrated, 
With -at least one entry for each change of lormation. Report each change in 
position of Static Water Level and indicate principal. water-bearing strata. . 	, 

MA From To SWL 

Previously drilled 
Silty graz clay-soft 25 46 
Fine gray sand 46 64 
Gra 	silt 	ola 614 98 
Fine gray sand 98 118 
Grav silty clav 118 

129 
129 
133 
161 

Fine gray Sand 

.Fira gray sand 
174 

1 4 
198 Cemented gravel 

Ii.P.A.U.g_aand & gre.ve1 198 203 
lineb=tal_s_EAnd 20 209 
nnejaapk sand 209 212 

w soma 
'flaw gravel. 212 

221 
221 
229 BIlle silty clay gravel seams 

Oralifola 	oft 22 2 0 
'L.U.M—graY—r--b 2 0 2 8 
.0Oft gray clay 

constru 	under my direct supervision. 
cl inf 

Operator) 

e Operator's License No. 	 75 

This well 
Materials u 
best knowle 

reported above axe true to my 

Date 1/214-1/'Pla 	 [Signed] 

Drilling M 

Watei Well Contraatir's Ceti/heat:Ion: 

This well was drilled under my Jurisdiction, and this report is 
true to the best of my knowledge and belief. 

Name A. M, Jannsen  Drilling  CO. 
_(Person, firm or corvration) 	_ 	(TyPe or Print) 

2107 	W Tualatin V lley Hwyi -  ohaapre.  

, (Water WeltGonact .e.-,1:) - 	--- 

Contractor's License No. 	Date _712.14./71._ 
2P.45658-110 

, Xtrigation El Test Well 0 Other 	0 

(4) PROPOSED USE 

Domestic El tnaustrial Municipal 

check 

Address 

[Sigiied] 

KMB00008580 

khl 

CASING INSTALLED: Threaded 0 Welded la 

Diam, from 	 -S.L to 	 ft. Gage 

	 _ft Gage ...—. 

Diam. from 	,,,,   It Gage ........ _ 

Bailer test - 

Artesian flow 

taldilytii  with  , 	gt._str wdowia. a 

_Sal&  - 

Size of perforations _ 	8 _  
'12 	 perforations from .._, ft. to _ 2a. 

ff._ to 

PERFORATIONS: 	Perforated? Yes EJ No. 

perforations from 

- perforations fnans. 

(7) SCREENS: 	Well screen installed? 12f. Yes 0 No 

Manufacturer's .Name - 	.57Q11-1150 
Typea "   le.leocQpriz ataira.C.UModel No. 

top g 	se eWn 
2 	 oze 	Set ora 

tslze _ ft. to 
paEr err 

brawdown is amount water level is 
lowered below static level 

Was a pump test made? CXYes la No .1.1es,  

teldt: 	2011- 	Salirnin..Wilh- 19 4-t, 14.1iw4cINY11 vtfr 
290 	28 

e21. 
(8) WELL TESTS: 

(10) LOCATION_ OF WELL: 
County_ 14:ultnomala 

.111 Section 35 T. 	

a B aring and distaiice iom Section or sakdivision .  corner 

(3) TYPE OF WELL: 

iiperature of water 	Depth artesian flow encountered 

Method of sealing strata. off  

Was well  ffain...1 	 rayei, 

(USE ADDMONAL SREETS'Ilr NECESSARY) 



Date  4/2 VQ7 

Date 	  

(10) STATIC WATER LEVEL: 
17 	ft, below land surface. 

Artesian pressure 	- 	lb per square inch. 

(II) WATER BEARING ZO 

0 Pump 0 Bailer  	0   Air 

WWC Number  6 6_3-  

T ongitude 	  CountyMn  1 tnrii i1  Latitude 
Township 	2  N ar S. Range 	 -J 	F or W WM 

Soction 	3 	sta 	4 	SF. 	4 

Tax Lot 	_Lot 	Block_Subdivision 	 

Street Address of Well (or nearest address)  q a MP AS A.bovr 	 

SVATE OF OREGON 
WATER WELL REP 

(as required by ORS 537.765) 

(I) OWNER: 	 Well Number  46 
Name 	Cargill Inc.  
Address 	Termina_LAEsaa nnth -id  
City 	Portland_ 	state OR. 	4)97203 
(2) TYPE OF WORK: 	 
O New Well 0 'Deepen 	0 Recondition 	Abandon 

0)' LoCATI N OF WELL by legal description: 

(3) DRILL METHOD: 
IE Rotary Air 	El Rotary Mud ECabic 

0 Other 	  

(4) PROPOSED USE: 
D Domestic 	CoMmunity 	Industrjal 	LJIrrgationi 

O Thermal 	El Injection:-  • ---o-Z—tbrr 	  

(5) BORE HOLE CONSTRUCTION: 
Special Construction approval 0 Yes 0 No Depth of Compleied 	 ft. 

Explosives used El Yes El No 

Depth at which water was first found 

From TYPe 	  Amount__ Estimated Flow Rate 

Date started 4/ Zn c) 7 	 Completed  4/73/q 2  

(unbonded) Water Well Constructor Certification: 
certify that the work I performed on the construction, alteration, or abandon-

ment of this well is in compliance with Oregon well construction standards. Materials 
used and information reported above are true to my best knowledge and belief. 

WWC Number 	 

Signed 	  Date 	  

Temperature of Water 	  ,Depth Artesian Flow Found 	  

Was a water analysis done? 0 Yes By whors 	  
Did any strata contain_ water not suitable for intended use? El o tine 	 

0 salty  0 Muddy 0 Odor ti Colored El Other 	  

Depth of strata: 

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT 

(bonded) Water Well Constructor Certification: 
. I accept responsibility for the constructioh, alteration, or abandonment work per- - 

formed on this well during the copstruction dates reported above, All work performed 
during this time is in compliance 1,7/ith Oregon well construction standard& This report 
is true to e best o my knowledge 

Signed 	 Date 4/27/92  
SECOND COPY - CONSTR-L C. 	TI-LIRD COPY - CUSTOMER 	91lk,OC 101(171 

KMB00008581 

(12) WELL LO 
Ground ereatiota 	  

Material 

Steel 

Casing 

Plastic Welded Threaded 

El 	Li 
:0 

Liner 

3  
. 

sacks or pounds 
SEAL 	 Amount 

Material 	From 

70 :E c 

Aftpr Rx pPrfprat.ing ttun 
raging from top to hottom 

pymppd remPnt down 
throngh a J 1/2 p -i pP  
and fi ld thP hol p up  
VP n.c1 49 snrk- 

Diameter From To Gauge 

14 0 24.5 Q 

How was seal placed: Method   El   -A   0 
El Other 	  

Backfill placed   from_ 	ft to 

Gravel placed front   	ft   to 	 

(6) CASING/LLNER: 

Material 	  

Size of gravel 	  

HOLE 
Diameter From 

Front 

From 

Final location of shoe(s) 	  

(7) PERFORATIONS/SCREENS: 
Perforations 	Method 	Ai r 

C3 Screens   s  

Slot 
size 

744 1/2/1   2000 1.4 

(8) WELL TESTS: Minimum testing time-is 1 hour 
Plowing 
Artesian 

Yield gal/min 	Drawdown 	Drill stem at 	 Time 

hr 



Pa Arkr I ILE 

WATE 
STATE OA wpm 79 

• (Please type or print) 

(D. i;.„t4ri-tiz..4-a:irktPiti&er 5" DEPT. 
AI 	(YAWN 

Stitt Well No. 

Stile Permit 

Perforated? 0 Yes El No. fah PERFORATIONS: 
Type of perforator used  

O Driven 0 
ID Jetted 0 
O Bored 0 

Rotary 
Cable 
Dug 

CASING INSTALLED: 	'Threaded U  Welded Z) 

" Dlarn. from 	0  ft to 	19  ft. Gage 	 .280 
" Edam. from ..   ft. to . 	135_ it. Cage  

" Diem, from 	 ft. to 	 ft. Gage . . .. 

Date 44.1/19 

Date 

ft. below And surface. 

lbs. per square inch. 

No (7) SCREENS: 	Well screen installed? ID Yes 

Manufacturer's Name  

Type 2tainl.e15.e,._at.e.e.L. 	 model No. ........ 

Diarn. 	slot size .. 	Set from 132 	ft. to 
Mem, 	— slot size ______ Set from  	ft. to 

Number of 3acks of cement used in well seal 	 16 ... sacks 

How was cement grout placed? ...bawd through one inch 
plastio_pipe_tatweBn_10.7112Qh_hole_APd_ -inch  
eaaing.. 

Type of water? deptiL_,. of strsta _ 

___, 19_7.9 

Signed 
onal 	McConnell (Water Well Contractor) 

Contractor's License No. 	 626 	Date 
	 6 

NOTICE TO WATER WELL CONTRACTOR 
The original and first copy of this report 

are to be filed with the 

WATER RESOURCES DEPARTMENT 
SALEM, OREGON 97310 

within 30 days from the date 
of well completion. 

(2) TYPE OF WORK (check): 
New Well fic) 	Deepening Q 	Reconditioning 0 	Abandon 0 

If abandonment, describe material and procedure in Item 12. 

(3) TYPE OF WELL: 

00182 	 

• Section 3,5 	 

I Bearing and distance from section or a - divilon corner  

Scrap metal shredder/chopper 
Terminal L. Port of Portland 

(II) WATER LEVEL: Completed well. 
Depth at which water, was.  first _found  

Static level _ 21 

Artesian pressure 

ft. 

Formation: Describe color, texture, grain size and structure of materials; 
and show thickness and nature of each stratum and aquifer penetrated, 
with at least one entry for each change of formation. Report each change ha 
position of static Water Level and indicate principal water-bearing strata. 

MATERIAL 

0 
Domestic 	Industrial Cc Municipal 

Irrigation 0 Test Well 0 Other 

4) PROPOSED USE (check 

Diameter of well below casing 

Depth drilled 	3)12 	ft. Depth of completed well 

(12) WELL LOG: 

From SWL 

Saud$ brown 	 
Saud and eilt$ gray  
Saxic1j gray,fine 
Send ap,d gravelt gray 

27 
— perforations frnm 

— perforations from . 

• perforations from 

ft. to ._ .... 

_ ft. to 	 

ft to 

27 6 
76 124 

124  21 

Bailer test 

Artesian flow 

1Ohaperature of water 53 °Depth Artesian flow encountered 
.__. 	  

(9) CONSTRUCTION: 
Well seal—Material used S.ement  _grout 
Well sealed from land surface to 

Diameter of well bore to bottom of seal 

Diameter of well bore below seal   

Size: location 	, ft. 

Was well grayel packed2 	yes_gt ,Lre ,grave):.... 

Gravel placed from 	 — ft. to 	  ft, 

Work  started April 3, 	1979 Completed April 11, .19 72 

Date well drilling machine moved off of well April 13-, 	19 79 

Drilling Machine Operator's Certification: 
This well was constructed under my direct supervision. 

Materials us d and information reported above are true to my 
best knowll e and be ' 

[Signed] - 
Ronald F. 1V 
Drilling Machine Operator's License No. 	 9 
Water Well Contractor's Certification: 

This well was drilled under my jurisdictiou and this report is 
true to the best of my hnowledge and belief. 

Name 	 Br_os 
(Person, firm or corporation) 	 Mlle or pt:1;t3--  

Address  3_0 	.. . 	nue_t 	lwaukie, Oregon 
9722 

5 	gal./min, with ..4,it..,...drawdown  after  

ln. 

Was a drive shoe used? $) Yes 0 No Th.gg

▪ 

 - 	 
Did any strata contain unusable Wat$0.,X1 	41,No  

Method of sealing strata off 

perator) 
Date _AP1:11_1..-1,619.3_9 

M UL 

(1) OWNER: 
Name Schnitzer Le -asing  
Address 3300 N. IT...YEson. Ave, 	Box_ 10 

(10) LOCATION OF WELL: 
Multnomah 

Size of perforations  

7  
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1. Field and Sampling Procedures 
This appendix presents the procedures that URS (Phase l), Hart Crowser (Phase II), and BBL/Ash 
Creek/NewFields (Phase III) used to complete the fieldwork for the Remedial Investigation (RI) 
activities. The procedures discussed in this appendix include: 

Surface soil sampling; 

Push probe explorations, including soil and groundwater sampling and monitoring well installation; 

Field screening methods; 

Water Level Measurements; 

Groundwater monitoring; 

Surveying and locating explorations; 

Sample management (e.g., containers, storage, and shipment); 

Decontamination procedures; and 

Investigation-derived waste (IDW) disposal documentation. 

Boring and monitoring well logs are included in Appendix C. 

1.1 Surface and Near Surface Sampling 

Soil samples were obtained using a stainless steel spoon or hand auger from the ground surface to 
2.5 feet bgs. With the exception of the riverbank sampling area (AOC 83 in 0U2), discrete surface 
soil samples were collected for analysis. 

Composite sampling was initially conducted in the riverbank area of 0U2. To complete the composite 
sampling, the riverbank area of 0U2 that has potentially erodable soil was divided into eight 
equidistance areas, each covering approximately 150 lineal feet of riverbank (or slip bank). A four-
point composite surface soil sample was collected from each area. The four sub-sample locations 
within each composite sample area were located at equally spaced distances of approximately 38 feet 
in a staggered pattern on the face of the slope (i.e., two top, two bottom). The composite sample 
areas and sub-sample locations are illustrated on Figure 6. 

Surface soil was collected from a depth of 0 to 1 foot at the four discrete sub-sample locations within 
each of the eight composite sample areas. A portion of each of the four discrete samples was 
combined into a single sample in a pre-cleaned stainless steel bowl. The combined soil was 
thoroughly mixed then placed in sample jars supplied by the analytical laboratory and labeled (e.g., 
T4515-23 through T4515-30). The discrete samples were maintained in sample jars, individually 
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labeled (e.g., T4S1S-23A, T4S1S-23B T4S1S-23C T4S1S-23D, for the sub-samples collected from 
composite soil area T4S1S-23, etc) and retained for potential future analysis. 

In general, loose soil and vegetation were removed with a stainless steel spoon prior to sampling. 
Soil was placed into a stainless steel bowl and mixed. The finer material was then transferred into 
laboratory-supplied sample jars using the stainless steel spoon. Sample locations were staked and 
located relative to site features. 

1.2 Push Probe Explorations 

Geo-Tech Explorations, Inc., of Tualatin, Oregon, completed the probes under subcontract to URS, 
Hart Crowser, and BBL. A field representative was present to observe and document the exploration 
activities. The probes were completed in accordance with Oregon Water Resources Department 
(OWRD) regulations using the procedures below. 

Site Health and Safety Plan. Each company that performed site activities prepared a site-specific 
Health and Safety Plan (HSP). 

Underground Utility Location. Prior to conducting field activities, the Oregon Utility Notification 
Center was called, who in turn notified the various utilities in the area to mark any underground 
installations in the vicinity of the site. An underground utility locate was also conducted by Port of 
Portland (Port) personnel prior to performing any subsurface work. 

Exploration Probing. All probes were completed using a push probe rig. The probes were 
advanced to depths between 2.5 and 30 feet bgs. Field logs were prepared for each probe and are 
presented in this appendix. 

Soil Sampling. Soil cores were typically obtained using a 5-foot-long push probe soil sampler. Soil 
samples from the push probe explorations were collected continuously over the depth of each 
exploration. The push probe sampling procedure involved driving the soil sampler using a 
combination of hydraulic pressure and mechanical hammer blows. After driving the sampler 5 feet, it 
was removed from the hole, and the sample core was removed (the core was contained in a clear, 
plastic sleeve inside the sampler barrel). The sampler was then prepared for driving the next 5-foot-
depth sample interval. 

The plastic sleeve was cut open for soil description and sampling. One or more soil samples were 
collected from each core, depending on the recovered soil volume and the uniformity of the soil core 
(additional samples were collected if the soil strata or evidence of contamination varied significantly in 
a core). Soil for samples was transferred into laboratory-supplied sample jars using a stainless steel 
spoon. Sample jars were fully filled, leaving no headspace. Any soil generated during probing 
activities was placed in a labeled drum for later disposal (as described in Section 1.7). 

Groundwater Sampling. Groundwater samples were generally collected from each exploration not 
converted to a groundwater-monitoring well (those explorations were sampled as monitoring wells, as 
described below). The groundwater sampling procedure generally consisted of driving a 1-inch-
outside diameter, hollow rod with a 4-foot-long groundwater sampling attachment into the soil. After 
driving the sampling attachment to the desired depth, the attachment was withdrawn about 4 feet, 
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exposing the inner sampling screen (housed within the attachment during driving). Exposing the 
screen allowed groundwater to flow inside the sampling attachment. In this way, the push probe 
sampler and rod served as a temporary monitoring well. 

After placement of the groundwater sampling attachment, the depth to groundwater was measured to 
the nearest 0.1 foot using an electronic probe. The groundwater sampling attachment was purged 
using disposable tubing with a low-flow peristaltic pump. Purging was considered complete when the 
water quality parameters (pH, temperature, specific conductance, dissolved oxygen, and turbidity) 
stabilized within 10 percent of the previous readings. During purging, the purge water characteristics 
(e.g., color, turbidity, sheens) and purge volumes were documented. Purge water was placed in a 
labeled drum, pending disposal (as described in Section 1.7). 

All groundwater samples, except for volatile organic compounds (VOCs), were collected using a low-
flow peristaltic pump and disposable tubing. For VOC analyses, groundwater samples were collected 
using a disposable polyethylene bailer. For dissolved metals analysis, samples were collected using 
the peristaltic pump to transfer the water through a 0.045-micron filter and into laboratory supplied-
containers. Groundwater was collected in laboratory-supplied sample containers including 
preservative, if required. Field parameters (pH, specific conductance, temperature, dissolved oxygen, 
and turbidity) were measured upon completion of sampling activities. 

Field Screening. Soil samples were field screened for VOCs using a photoionization detector (PID). 
See Section 1.2 for a description of field screening methods. 

Exploration Abandonment. After completion of each exploration not converted to a monitoring well, 
the hole was filled with bentonite grout. For paved areas, a cold asphalt or concrete patch was placed 
in the hole at the ground surface. 

Monitoring Well Construction. For the 24 push probe explorations that were converted to 
groundwater monitoring wells (T4S1MW-01S through T4S1MW-045 and T4S1MW-07 through 
T4S1MW-26), the wells were installed in the boring to depths between 25 and 43 feet bgs. The 
monitoring wells were screened in the bottom 5 to 10 feet of the boring. The well construction 
information is summarized in Table B-2. 

The screened portion of the each well was constructed using 5-foot lengths of prepacked well screen 
(2-inch inside diameter). A prepacked well screen generally consists of an inner PVC well screen and 
an outer stainless steel wire mesh. The sand filter pack is housed between the inner screen and 
outer wire mesh. The inner screen has machine cut 0.010-inch slots. Silica sand was placed to about 
1 foot above the prepacked well screen, and a bentonite seal was placed above the sand to about 
1 foot bgs. A concrete surface seal with a flush-mounted, traffic-rated monument completed the 
monitoring well at the ground surface. A watertight locking cap and lock secured the wellhead, and 
bolts secured the monument cover. All monuments were permanently marked with well identification 
numbers. Table B-1 summarizes the well construction details. Detailed well construction logs are 
presented in Appendix C. 

Monitoring Well Development. Prior to development, the depth to water and total depth of the well 
were measured using an electronic probe. The monitoring wells were developed by purging 
groundwater from the well using a submersible pump. Development was considered complete after 
the discharge water appeared reasonably free of sediment, the field quality parameters (pH, 
temperature, specific conductance, and dissolved oxygen) stabilized to within 10 percent of the 
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previous reading, and turbidity ceased to significantly improve with continued development. Upon 
completion of well development, the total depth of the well was measured to determine whether 
sediment had accumulated in the bottom of the well casing. Development water was placed in 
labeled drums pending disposal (as described in Section 1.7). 

1.3 Field Screening Methods 

PID Headspace Measurements. Headspace vapor measurements were made on soil samples using 
an H-Nu® PID to assess the possible presence of VOCs. The PID is not compound- or 
concentration-specific, but only provides a qualitative indication of the presence of VOCs. Soil was 
placed in plastic bags and allowed to warm to ambient temperatures. PID measurements were made 
within 30 minutes of collection by inserting the nozzle into the plastic bag. Measurements were 
recorded on the field logs. The PID was calibrated using a manufacturer-supplied standard gas. 

1.4 Water Level Measurements and Groundwater Monitoring 

Measurement of Groundwater Levels. Groundwater level measurements were collected from 
on-site monitoring wells for a period of one year on a monthly basis (September 2004 through 
September 2005). The 2005 groundwater level measurements were completed by two field personnel 
in an effort to minimize the effect of river stage. BBL indicated that the river stage varied 
approximately 0.7 feet over a 4-hour period during the April 29, 2004 water level collection event 
(BBL, 2004). The 2005 water levels were collected in a period of approximately two hours. 

Groundwater levels were measured and recorded for the purpose of determining groundwater 
elevations and gradient. The wells were opened, and water levels were allowed to equilibrate before 
measurements were taken. Measurements were made to the nearest 0.01 foot using an electronic 
probe. 

Purging and Sampling. When the wells were sampled, they were purged using a peristaltic pump 
(after groundwater levels were measured). Purging was considered complete when the water quality 
parameters (pH, temperature, specific conductance, dissolved oxygen, and turbidity) stabilized within 
10 percent of the previous readings. During purging, the purge water characteristics (e.g., color, 
turbidity, sheens) and purge volumes were documented. 

After purging was completed, the wells were sampled. All groundwater samples, except for VOCs, 
were collected using a low-flow peristaltic pump and disposable tubing. For VOC analyses, 
groundwater samples were collected using a disposable polyethylene bailer. For dissolved metals 
analysis, samples were collected using the peristaltic pump to transfer the water through a 
0.045-micron filter and into laboratory supplied-containers. Field parameters (pH, specific 
conductance, temperature, dissolved oxygen, and turbidity) were measured upon completion of 
sampling activities. Purge water was placed in labeled drums pending disposal. 
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1.5 Surveying 

Surveying. The locations of the borings and newly installed monitoring wells were surveyed by the 
Port surveyors. The boring and monitoring wells were surveyed horizontally relative to the NAD 83 
(98) and vertically to the NAVD 1929 (47) datum. The elevation of each monitoring well was 
determined at the top of the PVC casing and the rim of the monument to the nearest 0.01 foot. The 
ground elevation of the borings was determined to the nearest 0.01 foot. The horizontal locations of 
the boring and monitoring wells were determined to the nearest 0.1 foot. The surveying data is 
summarized in Table B-1. 

1.6 Sample Management 

Clean sample containers were provided by the analytical laboratory ready for sample collection, 
including preservative if required. Samples for VOC analyses were fully filled, leaving no headspace. 
Lids were equipped with Teflon liners to reduce loss of VOCs. A sample label was affixed to each 
sample container and was marked with a unique sample number, date of collection, project number, 
and sampler's initials. Samples were placed in a cooler with ice until they were transported to our 
office or the laboratory for refrigeration. Chain of custody was maintained and documented at all 
times. 

1.7 Decontamination Procedures 

To prevent cross-contamination between sampling events, clean, dedicated sampling equipment 
(e.g., groundwater sampling tubing) was used when possible for each sampling event and was 
discarded after use. Cleaning of non-disposable items (e.g., stainless steel spoons) consisted of 
washing in a detergent (Alconox®) solution, rinsing with tap water, washing with methanol or n-propyl, 
rinsing with potable water, washing with nitric acid, and rinsing with deionized water (in order as 
presented). To reduce the chance for cross-contamination between explorations and well 
installations, the push probe was cleaned with a high-pressure washer before and after each 
exploration. Decontamination water was drummed pending disposal. 

1.8 IDW Disposal 

IDW consisted of drill cuttings (extra soil from the soil sampler that was not placed in a sample jar), 
decontamination water, development water, purge water, and personal protective equipment (PPE). 
Decontamination water contained minute quantities of nitric acid and alcohol used for equipment 
decontamination. PPE was disposed of as solid waste. IDW soil and water were temporarily 
drummed in properly labeled Department of Transportation (DOT) approved 55-gallon drums. Each 
drum was labeled with the project name, general contents, and date, and was stored at the site 
pending disposal. 
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1.9 Cultural Resources Monitoring 

As part of the Phase 1, Phase 11, and Phase 1111 site investigation activities Archaeological 
Investigations Northwest (AINW) monitored the installation of 7 monitoring wells and 28 soil borings at 
locations adjacent to the former banks of the Willamette River and Gatton slough. Monitoring was 
conducted in accordance with the draft Archaeological Monitoring Protocol, Terminal 4, Portland, 
Oregon (AINW, 2004). No evidence of cultural resources was observed. The AINW monitoring report 
is included in Appendix F. 
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TABLE C-1 
WELL CONSTRUCTION DETAILS 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Well ID 
Completion 

Date 
Operating 

Unit Northing Easting 

Screen 
Interval 
(ft bgs) 

Sandpack 
Interval 
(ft bgs) 

Bentonite 
Seal/Backfill 

(ft bgs) 

Total Depth 
of Boring 
(ft bgs) 

T4S1MW-01 s 4/6/2004 OU1 715157.7 7618979.3 25-35 24-35 0.5-24 35 
T4S1MW-02s 4/8/2004 OU1 714999.8 7621229 20-30 19-30 0.5-19 30 
T4S1MW-03s 4/6/2004 OU1 714749.8 7620500.8 20-30 19-30 0.5-19 30 
T4S1MW -07 4/5/2004 OU1 714952.7 7618940.6 29-39 28-39 0.5-28 40 
T4S1MW-08 4/7/2004 OU1 714907.7 7619696.7 20-30 19-30 0.5-19 30 
T4S1MW -17 4/7/2004 OU1 715070.4 7620055.6 17-27 16-27 0.5-16 27 
T4S1MW -19 9/10/2004 OU1 715121.3 7621556.7 22-32 20-35 1-20 35 
T4S1MW-22 8/24/2004 OU1 715327.7 7621108.5 13-23 11-30 1-11 30 
T4S1MW-23 8/24/2004 OU1 715368.4 7620360.1 15-25 13-30 1-13 30 
T4S1MW -24 8/24/2004 OU1 715419.1 7619301.4 20-29.5 17-30 1-18 30 
T4S1MW -26 9/7/2005 OU1 714886.2 7620070.6 15-25 13-25 3-13 25 

T4S1MW-04s 3/29/2004 0U2 714009.9 7619894 33-43 32-43 0.5-32 43 
T4S1MW -09 4/7/2004 0U2 714627.9 7620525.8 20-30 19-30 0.5-19 30 
T4S1MW -10 4/7/2004 0U2 714471.7 7620519.9 10-20 9-20 0.5-9 20 
T4S1MW-11 3/30/2004 0U2 714223.3 7620492.2 17-27 16-27 0.5-16 30 
T4S1MW -12 3/30/2004 0U2 714247.9 7619783 30-40 29-40 0.5-29 40 
T4S1MW -13 4/1/2004 0U2 714225.7 7619281.2 30-35 29-35 0.5-29 35 
T4S1MW -14 4/1/2004 0U2 714031.6 7619687.1 24-29 23-29 0.5-23 50 
T4S1MW-15 3/29/2004 0U2 713644.7 7619834.2 30-40 29-40 0.5-29 40 
T4S1MW-16 3/29/2004 0U2 713565.2 7620296.1 22-27 20-27 0.5-20 35 
T4S1MW -18 4/6/2004 0U2 715140.6 7619354.3 27-32 26-32 0.5-26 35 
T4S1MW -20 8/25/2004 0U2 714335.7 7621441.4 15-25 13-30 1-13 30 
T4S1MW-21 8/25/2004 0U2 713826.0 7621247.3 15-25 13-30 1-13 30 
T4S1MW-25 9/7/2005 0U2 714520.1 7620895.8 10-20 8.5-20 3-8.5 20 

Notes: 
1. Vertical Datum: NGVD 29 (47) UNITS: U.S. Survey Feet (ft) 
2. Horizontal Datum: NAD 83 (98) UNITS: International Feet 
3. bgs = Below ground surface. 
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Sampling Test Symbols 

BORING SAMPLES 

Split Spoon 

Tube (Shelby, Push Probe) 

Cuttings 

Core Run 

No Sample Recovery 

Tube Pushed, Not Driven 

TEST PIT SAMPLES 
Grab (Jar) 

Bag 

Shelby Tube 

Groundwater Observations 

Monument 
Surface Seal 
Well Casing 
Bentonite Seal 
Groundwater Level on Date or 
(ATD) At Time of Drilling 

Sand Pack 

Observation Well Tip or Slotted Screen 

Groundwater Seepage (Test Pits) 

Key to Exploration Logs 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Sample Description 
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, moisture condition, grain 
size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein. Visual-manual classification 
methods of ASTM D 2488 were used as an identification guide. 

Soil descriptions consist of the following: 
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks. 

Density/Consistency 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. 
Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs. 

SAND or GRAVEL 	Standard Penetration 	 SILT or CLAY 
Resistance (NI) 

Density 	 in Blows/Foot 	 Consistency  

Very loose 	 0 	4 	 Very soft 

Loose 	 4 - 10 	 Soft 

Medium dense 	 10 - 30 	 Medium stiff 

Dense 	 30 - 50 	 Stiff 

Very dense 	 >50 	 Very stiff 

Hard 	 >30 	 >2.0 

Minor Constituents 	 Estimated Percentage 

Dry 	Little perceptible moisture 	 Not identified in description 	 0 - 5 

Damp Some perceptible moisture, probably below optimum 	 Slightly (clayey, silty, etc.) 	 5 - 12 

Moist 	Probably near optimum moisture content 	 Clayey, silty, sandy, gravelly 	 12 - 30 

Wet 	Much perceptible moisture, probably above optimum 	 Very (clayey, silty, etc.) 	 30 - 50 

Standard Penetration 
Resistance (N) 
in Blows/Foot 

Approximate Shear 
Strength in TSF 

0 

15 

2 

8 

15 

- 30 

<0.125 

	

0.125 _ 	0.25 

	

0.25 	- 	0.5 

	

0.5 	- 	1.0 

	

1.0 	_ 	2.0 

Moisture 

Legends  Test Symbols 

NS 	No Sheen 

SS 	Slight Sheen 

MS 	Moderate Sheen 

HS 	Heavy Sheen 

TCD 	Triaxial Consolidated Drained 

QU 	Unconfined Compression 

DS 	Direct Shear 

Permeability 

PP 	Pocket Penetrometer 
Approximate Compressive Strength in TSF 

TV 	Torvane 
Approximate Shear Strength in TSF 

CBR 	California Bearing Ratio 

MD 	Moisture Density Relationship 

AL 	Atterberg Limits 

r 	I 	Water Content in Percent 

L Liquid Limit 
	 Natural 
	 Plastic Limit 

PID 	Photoionization Detector Reading 

CA 	Chemical Analysis 

DT 	In Situ Density Test 

15533-00 
Figure B-1 

WSER 
4/04 
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Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

MWO1s-2.0-1 
MW-01s-2.0-2 

MC-1 

Base material. 
Dark brown, poorly graded, medium SAND. 

(0) 

- (13) 

- (10) 

- (20) 

- (15) 

- (3.0) 

- (3.3) 

MC-2 

MC-3 

1.5-Inch zone of SILT laminations. 

MC-4 

MC-5 

Becomes wet. 

MC-6 

Begin alternating bands of brown and black 
sand. 

MC-7 

Bottom of Boring at 35.0 Feet. 
Completed 4/06104. 

Ground Surface Elevation = 31.78 Feet. 
Top of Casing Elevation = 31.37 Feet. 40 

50 

15533-00 
Figure B-2 

Monitoring Well Log MW-Ols 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 
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—25 

30 

—35 

Depth 
in Feet Soil Descriptions 

1-Foot thick lens of silty sand. 

Becomes silty. 

Bottom of Boring at 30.0 Feet. 
Completed 4108104. 

Ground Surface Elevation = 35.49 ft. 
Top of Casing Elevation = 35.18 Feet. 

Ballast material and Fill. 

Dark brown, poorly graded, medium SAND. 

Becomes wet and very dark gray. 

4/04 15533-00 
Figure B-3 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-02s 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Sample 
Field Tests 
and (PID) 

MC-1 (1.0) 

MC-2 (2.0) 

MC-3 (1.0) 

MC-4 (1.0) 

MC-5 (1.0) 

MC-6 (1.0) 
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30 

—35 

Depth 
in Feet 

—25 

Soil Descriptions 

Base material. 
Dark brown, poorly graded, medium SAND. 

Becomes wet. 

Grades to very dark gray. 

Bottom of Boring at 30.0 Feet. 
Completed 4106104. 

Ground Surface Elevation = 33.25 Feet. 
Top of Casing Elevation = 32.79 Feet. 

4/04 15533-00 
Figure B-4 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-03s 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Sample 
Field Tests 
and (PID) 

MC-1 (2.0) 

MC-2 (11) 

MC-3 (9.0) 

MC-4 (4.0) 

MC-5 (4.0) 

MC-6 (4.5) 

KMB00008595 



(0) 

(0) 

(0) 

(0) 

(0) 

(1.5) 

(0) 

(0) 

MC-1 

MC-2 

MC-3 

—15 

MC-4 

ATD 

MC-5 

—25 

MC-6 

MC-7 

—35 

MC-8 

Asphalt concrete over base material. 
Dry, dark brown, poorly graded SAND. 

6-Inch thick silt lens. 

6-Inch thick silt lens. 

Becomes wet and silty with iron staining. 

Becomes very dark grayish brown grading 
to black. 

Alternating layers of silt and sand. 

Bottom of Boring at 43.0 Feet. 
Completed 3/29/04. 

Ground Surface Elevation = 31.41 Feet. 
Top of Casing Elevation = 31.23 Feet. 

4/04 15533-00 
Figure B-5 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-04s 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 
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(12) 

(33) 

(20) 

(18) 

(47) 

(35) 

(37) 

Depth 
Soil Descriptions 
	

in Feet 

Base material. 
Very dark brown, poorly graded, medium 
SAND. 

MC-2 

MC-3 

—15 

MC-4 

MC-5 

4-Inch zone of thin SILT laminations. 
Becomes wet. 

MC-6 

Wet, black and brown banded, poorly 
graded, silty, medium SAND. 

MC-7 

Very dark gray, poorly graded, medium 
SAND. 

MC-8 

Bottom of Boring at 40.0 Feet. 
Completed 4/05/04. 

Ground Surface Elevation = 31.18 Feet. 
Top of Casing Elevation = 30.76 Feet. 

Field Tests 
Sample 	and (PID) 

MC-1 

4/04 15533-00 
Figure B-6 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-07 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 
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Soil Descriptions 
Depth 
in Feet Sample 

Field Tests 
and (PID) 

MC-1 (10.5) 

MC-2 (15) 

MC-3 (11) 

MC-4 (8.5) 

MC-5 (10) 

MC-6 (12.5) 

Bottom of Boring at 30.0 Feet. 
Completed 4/07104. 

Ground Surface Elevation = 31.13 Feet. 
Top of Casing Elevation = 31.39 Feet. 

—25 

30 

—35 

Asphalt concrete. 
Ballast material. 

Dark brown, poorly graded, medium SAND. 

Becomes a brown SAND with silt 
laminations. 

Becomes very moist medium SAND with silt 
laminations. 

0.5-Inch lens of fine sandy SILT. 

Becomes wet. 

Becomes very dark gray. 
Wet, very dark gray, silty SAND. 

Dark grayish brown, sandy SILT with iron 
staining. 

4/04 15533-00 
Figure B-7 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-08 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 
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Soil Descriptions 

Fill material. 

Dark brown, poorly graded, medium SAND. 

Becomes wet. 

Dark brown, moist, sandy SILT with organic 
material at contact. 

Bottom of Boring at 30.0 Feet. 
Completed 4104104. 

Ground Surface Elevation = 33.67 Feet. 
Top of Casing Elevation = 33.35 Feet. 

Depth 
in Feet 

4/04 15533-00 
Figure B-8 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-09 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Sample 
Field Tests 
and (PID) 

MC-1 (0) 

MC-2 (2.0) 

MC-3 (1.0) 

MC-4 (5.0) 

MC-5 (3.0) 

MC-6 (10.0 ) 
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Depth 
in Feet Soil Descriptions Sample 

Field Tests 
and (PID) 

MC-1 (0) 

MC-2 (0) 

MC-3 (0) 

MC-4 (0) 

Asphalt concrete. 
Base material. 
Dark brown, poorly graded, medium SAND. 

Becomes wet. 
Becomes very dark greenish gray. 

Wood. 

Very dark greenish gray, moist, fine sandy 
SILT. 

Bottom of Boring at 20.0 Feet. 
Completed 4107/04. 

Ground Surface Elevation = 22.36 Feet. 
Top of Casing Elevation = 22.02 Feet. 

—30 

—35 

— 25 

4/04 15533-00 
Figure B-9 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-10 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 
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Soil Descriptions 
Depth 
in Feet 

Asphalt concrete over base material. 
Dark brown, poorly graded, medium SAND. 

—15 

Becomes wet. 

Becomes very dark gray. 

— 25 

—35 

Moist, very dark greenish gray, pliable SILT. 

Bottom of Boring at 30.0 Feet. 
Completed 3130104. 

Ground Surface Elevation = 32.36 Feet. 
Top of Casing Elevation = 32.09 Feet. 
Note: Elevated PID readings likely due to 
high humidity. No odors encountered. 

4/04 15533-00 
Figure B-10 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-11 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

MW11-0.5-1 	 

Sample 
Field Tests 
and (PID) 

MC-1 (0) 

MC-2 (14) 

MC-3 (9) 

MC-4 (18.9) 

MC-5 (20) 

MC-6 (32) 

KMB00008601 



(28) 

(50) 

(36) 

(14) 

(12.2) 

(19.1) 

- (35.8) 

(54.3) 

Monitoring Well Log MW-12 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Soil Descriptions 
Depth 
in Feet 

Field Tests 
Sample 	and (PID) 

Asphalt concrete over base material. 
Dark brown, poorly graded, medium SAND. 

MW12-2.0-1 
MC-1 

MC-2 

MC-3 

—15 

MC-4 

MC-5 

Wet, brown, silty SAND. 

MC-6 

Wet, very dark gray, silty, fine SAND with 
iron staining. 

MC-7 

MC-8 

Bottom of Boring at 40.0 Feet. 
Completed 3/30/04. 

Ground Surface Elevation = 33.63 Feet. 
Top of Casing Elevation = 33.63 Feet. 
Note: Elevated PID readings likely due to 
high humidity. No odors encountered. 

4/04 15533-00 
Figure B-11 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 
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4/04 15533-00 
Figure B-12 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-13 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

      

Base material. 

     

Dark brown, poorly graded, medium SAND. 

Becomes wet. 

Becomes black. 

 

MC-1 
SB-13-2.5-1 

MC-2 

MC-3 

MC-4 

MC-5 

MC-6 

MC-7 

  

(2.0) 

(2.3) 

(1.2) 

(1.4) 

(2.3) 

(1.0) 

Bottom of Boring at 35.0 Feet. 
Completed 4/01104. 

     

Ground Surface Elevation = 31.99 Feet. 
Top of Casing Elevation = 31.75 Feet. 
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Monitoring Well Log MW-14 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

 

Base material. 

           

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

 

Dark brown, poorly graded, medium SAND. 

          

MC-1 

MC-2 

MC-3 

     

—15 

      

 

1-Foot thick lens of moist, silty sand. 
Becomes wet. 

          

MC-4 

MC-5 

      

ATD 

     

 

Becomes greenish black. 

          

MC-6 

             

             

 

Wet, greenish black, very fine sandy SILT. 

           

            

MC-7 

     

—35 

      

            

MC-8 

MC-9 

 

Wet, greenish black, poorly graded, medium 
SAND. 

           

            

MC-10 

             

Bottom of Boring at 50.0 Feet. 
Completed 3/31/04. 

Ground Surface Elevation = 29.31 Feet. 
Top of Casing Elevation = 28.97 Feet. 

1 Refer to Figure B-1 for explanation of descriptions and symbols. 
2 Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3 Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
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Figure B-13 
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(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

Soil Descriptions 

Asphalt concrete over base material. 
Dark brown, poorly graded, medium SAND. 

Field Tests 
Sample 	and (PID) 

MW15-0.5-1 
MW15-0.5-2 

MC-1 

Depth 
in Feet 

MC-2 

MC-3 

—15 

0.5-Inch, dry, rounded GRAVEL. MC-4 

MC-5 

—25 

MC-6 

Becomes wet and very dark brown. 

Wet, black, silty SAND. 

ATD 

4-Inch thick silt lenses. 

Bottom of Boring at 40.0 Feet. 
Completed 3/29/04. 

Ground Surface Elevation = 33.80 Feet. 
Top of Casing Elevation = 33.45 Feet. 

35 

MC-7 

MC-8 

4/04 15533-00 
Figure B-14 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-15 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 
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4/04 15533-00 
Figure B-15 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-16 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

      

Asphalt concrete over base material.  
Dark brown, slightly moist, well sorted, 
medium SAND. 

  

MW16-0.5-1 

MC-1 

MC-2 

MC-3 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

  

Becomes darker brown. 

Becomes less moist. 

   

MC-4 

MC-5 

Moist, very dark gray SILT. 

   

MC-6 

Becomes dark brown with iron staining. 
Becomes wet and sandy. 

 

MC-7 

Bottom of Boring at 35.0 Feet. 
Completed 3/29104. 

   

Ground Surface Elevation = 33.24 Feet. 
Top of Casing Elevation = 33.01 Feet. 

  

KMB00008606 



MC-1 

MC-2 

(0) 

MC-3 (0) 

MC-4 (0) 

MC-5 (<5) 

2-Inches asphalt concrete over 4-inches 
Portland-cement concrete. 
Dark black, base material with pea gravel. 

No recovery. 

Dark brown, poorly graded, medium SAND. 

Red clay tile. 

Wood. 

Becomes very dark greenish gray. 

Bottom of Boring at 25.0 Feet. 
Completed 4/07/04. 

Ground Surface Elevation = 31.19 Feet. 
Top of Casing Elevation = 30.92 Feet. 

4/04 15533-00 
Figure B-16 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-17 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

KMB00008607 



4/04 15533-00 
Figure B-17 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Monitoring Well Log MW-18 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

Base material. 

        

(0) 

(0) 

(0) 

(1.5) 

(1.5) 

(0) 

Dark brown, poorly graded, medium SAND. 

       

MC-1 

MC-2 

MC-3 

  

—15 

     

        

MC-4 

MC-5 

  

—25 

     

Becomes wet. 

Becomes very dark greenish-gray. 

Moist, dark greenish-gray, very fine sandy 
SILT. 

   

ATD 

   

MC-6 

MC-7 

       

   

35 

     

Bottom of Boring at 35.0 Feet. 
Completed 4/06104. 

Ground Surface Elevation = 33.03 Feet. 
Top of Casing Elevation = 32.62 Feet. 
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Asphalt and concrete over (dense), damp, 
sandy GRAVEL.  
(Medium dense), damp, gray SILT. 

0 

-NS (<5) 

(Medium Dense), damp, brown, SAND. 10 

-NS (<5) 

—15 

SILT lens with orange mottling. -NS (<5) 

20 

(Medium stiff), moist, brown to gray SILT. -NS (<5) 

—25 

V 
ATD -NS (<5) 

—30 

-NS (<5) 

35 Bottom of Boring at 35.0 Feet. 
Completed 9/10/04. 

Start Card #167585. Well ID L73520. 
Inside Diameter of PVC: 2-Inches. 

—40 

W
S

).
G

P
J 

H
C

 O
R

E
G

O
N

.G
 

Boring Log and Construction Data for Monitoring Well MW-19 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-80 

9/04 
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Boring Log and Construction Data for Monitoring Well MW-20 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

      

 

Slightly silty gravel surface over (medium 
dense), damp, brown SAND. 

Becomes slightly silty SAND. 

Becomes SAND. 

   

- NS (<5) 

- NS (<5) 

- NS (<5) 

 

AMedium stiffLdarap  brow to gray SILT. 
(Medium dense), damp, brown to gray, 
slightly silty SAND. 

Becomes wet. 

   

-NS (<5) 

 

(Medium stiff), wet, gray SILT with wood 
debris. 

   

- NS (<5) 

W
S

).
G

P
J 

H
C

 O
R

E
G

O
N

.G
 

    

-NS (<5) 

Bottom of Boring at 30.0 Feet. 
Completed 8/25/04. 

Start Card #167537. Well ID L73502. 
Inside Diameter of PVC: 2-Inches. 

    

      

   

—35 

   

        

   

—40 

   

      

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-81 

8/04 
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- NS (<5) 

- NS (<5) 

- NS (<5) 

-NS (<5) 

- NS (<5) 

-NS (<5) 

Field Tests 
Sample 	and (PID) 

0 

30 

Boring Log and Construction Data for Monitoring Well MW-21 
W

S
).

G
P

J 
H

C
 O

R
E

G
O

N
.G

 

Depth 
Soil Descriptions 
	

in Feet 

Silty GRAVEL with wood debris. 

(Medium dense), damp, brown SAND. 

Grades to slightly silty SAND. 

Silt lenses. 

(Medium stiff), damp, brown to gray SILT. 

(Medium dense), wet, brown, silty SAND. 

(Stiff), damp, gray SILT. 

(Medium dense), wet, gray, silty SAND. 

(Stiff), wet, gray, sandy SILT. 

Bottom of Boring at 30.0 Feet. 
Completed 8/25/04. 

Start Card #167538. Well ID L73503. 
Inside Diameter of PVC: 2-Inches. 

—35 

—40 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-82 

8/04 
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Boring Log and Construction Data for Monitoring Well MW-22 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

           

  

GRAVEL. 

        

  

(Medium dense), damp brown SAND. 
Nedium stifn, damp, brown SILT.  
(Medium dense), damp, brown SAND. 

Becomes gray. 

Becomes wet. 

        

          

         

- NS (<5) 

- NS (<5) 

- NS (<5) 

-NS (<5) 

- NS (<5) 

  

(Medium stiff), wet, gray, slightly sandy 
SILT. 

       

G
P

J 
H

C
 O

R
E

G
O

N
.G

 

         

-NS (<5) 

 

Bottom of Boring at 30.0 Feet. 
Completed 8/24/04. 

Start Card #167539. Well ID L73504. 
Inside Diameter of PVC: 2-Inches. 

        

           

        

—35 

   

             

        

—40 

   

           

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-83 

8/04 
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Boring Log and Construction Data for Monitoring Well MW-23 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

      

 

Asphalt concrete over (dense), damp, 
brown, silty, sandy GRAVEL. 

    

 

(Medium dense), damp, brown SAND. 

Silt lens. 

Becomes wet. 

Thin SILT lenses. 

Becomes gray. 

Becomes black. 

   

- NS (<5) 

- NS (<5) 

- NS (<5) 

-NS (<5) 

- NS (<5) 

-NS (<5) 

W
S

).
G

P
J 

H
C

 O
R

E
G

O
N

.G
 

     

Bottom of Boring at 30.0 Feet. 
Completed 8/24/04. 

Start Card #167540. Well ID L73505. 
Inside Diameter of PVC: 2-Inches. 

    

      

   

—35 

   

        

   

—40 

   

      

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-84 

8/04 
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Boring Log and Construction Data for Monitoring Well MW-24 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

      

 

(Medium dense), damp, brown, gravelly 
SAND. 

Becomes medium fine SAND. 

Gray SILT lens with organics. 

   

- NS (<5) 

- NS (<5) 

- NS (<5) 

-NS (<5) 

- NS (<5) 

 

(Medium stiff), moist to damp, gray SILT. 

   

-NS (<5) 

W
S

).
G

P
J 

H
C

 O
R

E
G

O
N

.G
 

     

Bottom of Boring at 30.0 Feet. 
Completed 8/24/04. 

Start Card #167541. Well ID L73506. 
Inside Diameter of PVC: 2-Inches. 

    

      

   

—35 

   

        

   

—40 

   

      

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-85 

8/04 
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# Ash Creek Associates, Inc. 
Environmental and Geotechnkal Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	 1066-00 

Phase III 

Boring Number 	MW-25 

Boring I (Yahoo East of Slip 1 (Near Bulk Foods Center) 
	

Surface Elevat ion: 31.25 ft 

Contractor: 	Geotech 
	

Date Started 9/7/05 

Equipment: 
	Geoprobe 6600 
	

Date Finished 9/7/05 

D
ep

th
,  f

e
et

  

Sd
fT

lp
Ie

 ID
 

lc
itties 

D
O

A  M Depth aterial Description 

Logged Br  JRS of BBL 

Casa-ig Elevanex-i/Swkup: 30.83 ft 

Well Depth 9/7/05 

to Water (MD): 16.4' 

Well Construction Details 

10 	 

15 	 

20 	 

25 

30 	 

35 	 

1 

i 	I 

I 

1 

N. 

No 

No 

No 

No 

No 

00 

0.0  

00  

0.0 

00 

(50 

(s0 

01)  

Asphalt and gravel road bed fill. 

(Loose), moist, brown, fine to medium SAND with trace 
medium-coarse gravel. 

'.-Becomes fine SAND. 

Very wet, dark gray, fine SAND with a moderate 
hydrocarbon odor.  
Very wet, brown, compact, fine SAND with a light 

Nhydrocarbon odor. 	 z 

	 10 

	 15 

- Flush -AAount Monument 

- Concrete Surface Seal 

	

1- Is:nu:flo 	Ci 

	

e 	rout 

2" Diameter Schedule 

PVC Casing 

- 3.2 5" Diameter Borehole 

- # 10120 F Iter Pack Sand 

2" Diameter Pre-packed 
well Screen 

20 

 25 

30 

35 

Bottom of Boring at 20.0 Feet. 

Start Card #: 180917 
Well ID#: L79842 

Note: Boring number prefix "T4S1" removed for clarity. 
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# Ash Creek Associates, Inc. 
Fnvironniental and Geotechnical Consultants 

Terminal 4 Slip 
Remedial Investigation 

Phase III 

Project Number 	1065 - 00 
1066 - 00 

Boring Number 	MW-26 

Boring Location: North Side of Slip 1 	 Surface Elevanon: 30.06 ft 

Contrac tor: 	Geotech 	 Date Started 9/7/05 

Equipment: 	Geoprobe 6600 	 Date Finished 9/7/05 

D
ep

th
,  f

e
et

  

Sd
fT

lp
Ie

 ID
 

lcitties 

D
O

A  

Logged Br  JRS of BBL 

Casing Elevation/Swkup: 29.63 ft 

Well Dept11: 9/7/05 

M Depth to V6ter (AID): 22.0' aterial Description 
Well Construction Details 

10 	 

15 	 

20 	 

25 

30 	 

35 	 

5- i 

No 

No 

No 

RI 

0.0 

0.0 

00 

00 

(1() 

0.0 

0.0 

\ 6" Asphalt. 	 ; ._ 	  
(Loose), moist, brown GRAVEL with some coarse sand 
and fine sand and silt.  

. 	Fine SAND and trace fine gravel and silt. 
Fine to medium GRAVEL lens. 

-Flush-Mount Monument 

- Concrete Surface Seal 

1,,,,iorlii, 	c. I rout 

Diameter Schedule 
l'VC Qcsing 

- 3.25 	Diameter Borehole 

- # 	10120 Filter Pack Sand 

2" Diameter Pre-packed 
\\jell  Screen 

Loose), brown, fine SAND with some medium sand. 

	 10 

Moist, gray, compact  SILT with  trace clay medium plasti  

00 	  

15 
(Loose), moist, brown, fine SAND with trace medium sand 
and fine gravel. 

Moist, gray  SILT with  trace clay medium plasticity).  
20 Moist, gray SILT with fine sand and trace clay (medium 

plasticity). 

25 
Bottom of Boring at 25.0 Feet. 

Start Card #: 180916 
Well ID#: L79841 

	30 

35 

Note: Boring number prefix "T4S1" removed for clarity. 
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Test Symbols 
No Sheen 

Slight Sheen 

Moderate Sheen 

Heavy Sheen 

Triaxial Consolidated Drained 

Unconfined Compression 

Direct Shear 

Permeability 

Pocket Penetrometer 
Approximate Compressive Strength in TSF 

Torvane 
Approximate Shear Strength in TSF 

California Bearing Ratio 

Nbistre Density Relationship 

Atliarberg Limits 

Water Content in Percent 

Liquid Limit 
Natral 
Plastic Limit 

Photoionization Detector Reading 

Chemical Analysis 

In Situ Density Test 

NS 

SS 

HS 

TCD 

QU 

DS 

PP 

TV 

CBR 

AL 

PID 

CA 

DT 

Groundwater Observations 

Nbnument 
Surface Seal 
Well Casing 
Bentonite Seal 
Groundwater Level on Date or 
(ATD) At Time of Drilling 

Sand Pack 

Observation Well Tip or Slotted Screen 

Groundwater Seepage (Test Pits) 
15533-00 
	

8/04 
Figure A-1 

Legends 

H
C

 O
R

E
G

O
 

LU 

Sampling Test Symbols 
BORING SAIVPLES 

El 	Split Spoon 

Tube (Shelby, Push Probe) 

Cuttings 

Core Run 

No Sample Recovery 

P 	Tube Pushed, Not Driven 

TEST PIT SAIVPLES 
[Z] 	Grab (Jar) 

Bag 

Shelby Tube 

Key to Exploration Logs 
Sample Description 
Classification of soils in this report is based on visual field and laboratory observations Mich include density/consistency, moisture condition, 
grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein. Visual-manual 
classification methods of ASTMD 2488 were used as an identification guide. 

Soil descriptions consist of the following: 
Density/consistency, moisture, color, minor constituents, MUOR CONSTITUENT, additional remarks. 

Density/Consistency 
Sod densitykonsistency in borings is related primarily to the Standard Penetration Resistance. 
Sod density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs. 

SAND or GRAVEL 

Density  

Very loose 

Loose 

Nbdium dense 

Dense 

Very dense 

Standard Penetration 
Resistance (N) 

iaakzzaeirsA 

4 - 10 

SILT or CLAY 

Consistency 

Very soft 

Soft 

Nbdium stiff 

Stiff 

Very stiff 

Hard 

Standand Penetration 
Resistance (N) 	 Approximate Shear 

ia_laka,c2121 	 Strength in TS F  

<0125 

0125 _ 025 

025 _ 05 

05 _ 1.0 

1.0 _ 2.0 

>2.0 

Moisture 
Dry 
	

Little perceptible moisture 

Damp Some perceptible moisture, probably below optimum 

Nbist Probably near optimum moistre content 

Wet 
	

Mich perceptible moisture, probably above optimum 

Minor Constituents 
Not identified in description 

Slightly (clayey, silty, etc.) 

Clayey, silty, sandy, gravelly 

Very (clayey, silty, etr.) 

Estimated Percentige 

0 - 5 

5 - 12 

12 - 

KMB00008617 



MC-1 

MC-2 

MC-3 

fVE-4 	 (4.7) 

MC-5 	 (4.1) 

MC-6 	 (3.0) 

—15 

—25 

ATD 

fVE-7 
SB01-G W-1 

(0 

35 

4/04 15533-00 
Figure B-18 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary Wth time. 
4. Water sample vvas collected from a temporarily screened interval as 

shown. 

Geoprobe Boring Log SB-01 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

Base material. 

Dark brown, poorly graded, medium SAND. 

Becomes wet 

Becomes black. 

Bottom of Boring at 35.0 Feet 

Completed 4/01/04. 

Ground Surface Elevation = 32.2 Feet 

KMB00008618 



MC-5 

N/1C-6 

MC-7 
SB02-GW-1 

Ballast material. 

Dark brown, poorly graded, med um SAND. 	 MC-1 

MC-2 

1V1C-3 

iV1C-4 

1-Foot zone of alternating SAND and SILT 
layers. 

Becomes wet 

0.5-Foot layer of 1 inch black SILT 
laminations with iron staining and some 
organic material (wood). 

Alternating bands of brovun and black. 

Bottom of Boring at 35.0 Feet. 

Completed 4/01/04. 

Ground Surface Elevation = 31.5 ft 

15533-00 
Figure B-19 

Geoprobe Boring Log SB-02 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and acipal changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 

KMB00008619 



Dark brom, poorly graded, med um SAND. 	 MC-1 

MC-2 

IV1C-3 

Black, moist fine sandy SILT. 

iV1C-4 

Organic material. 

Begin alternating 6-inch zones of gray and 
black, moist medium sandy SILT and fine 
sandy SILT. 

Sandy with iron staining. 

N/1C-6 

Nibist black, very fine sandy SILT. 

MC-7 
SB03-GW-1 

Bottom of Boring at 35.0 Feet 

Completed 4/0504. 

Ground Surface Elevation = 31.1 Feet 

Note: No odors encountered. 

MC-5 

Asphalt concrete over base material. 

15533-00 
Figure B-20 

Geoprobe Boring Log SB-03 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary vuith lime. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 

KMB00008620 



MC-6 

S B04-G W-1 

NE-7 

MC-5 

Very dark greenish-gray, very fine sandy 
SILT Wth organic material. 

Alternating 3-inch thick layers of sandy SILT 
and SILT vuith iron staining. Becomes 
brown and vpt 

Wet very dark greenish gray, fine sandy 
SILT. 

Bottom of Boring at 35.0 Feet 

Completed 4/05/04. 

Ground Surface Elevation = 303 Feet 

Dark browt poorly graded, med um SAND. 	 MC-1 

MC-2 

Pieces of wood in sampler. 	 1VE-3 

Becomes very dark greenish gray and silty. 
MC-4 

Asphaltconcrete over ballast material. 

15533-00 
Figure B-21 

Geoprobe Boring Log SB-04 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and statim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary vuith lime. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 

KMB00008621 



Field Tests 
Sample 	and (PID) 

MC-1 

MC-2 

1V1C-3 

MC-4 
B05-G W-1 

Depth 
in Feet 

15533-00 
Figure B-22 

Geoprobe Boring Log SB-05 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Asphalt concrete over base material. 

Dark brown, poorly graded, medium SAND. 

Becomes wet 

Becomes very dark greenish gray. 

Bottom of Boring at 20.0 Feet 

Completed 3/3104. 

Ground Surface Elevation = 26. 5 Feet 

1. Refer iD Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with lime. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 

Soil Descriptions 

KMB00008622 



MC-1 

MC-2 

IV1C-3 

tV1C-4 

MC-5 

S B06-G W-1 
S B06-G W-2 

MC-6 

ATD 

Asphalt concrete and base coarse. 

Dark brom, medium SAND (Fill). 

6-Inch layer of silty sand. Becomes moist 

Becomes dark red Wth iron staining. 

Becomes wet 

Becomes black. 

IVbist black SILT. 

Bottom of Boring at 30.0 Feet 

Completed 3/31/04. 

Ground Surface Elevation = 31.7 Feet 

15533-00 
Figure B-23 

Geoprobe Boring Log SB-06 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 	 Field Tests 
Soil Descriptions 
	

in Feet 	 Sample 	and (PID) 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary vuith time. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 
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40 

—45 

0 

—10 

V  
ATD 

— 25 

—15 

SB07-2.0-1 
MC-1 

fv1C-2 

fv1C-3 

NAC-4 

MC-5 

NE-6 

fv1C-7 

fv1C-8 
SB07-GW-1 

Asphaltconcrele over base material. 
Dark brom, poorly graded, medium SAND. 

Wet very dark greenish gray SILT with 
occassional organic debris (wood). 

------ Becomes clayey with 1-inch layers of fine 
sandy SILT v■Ath iron staining. 

Wet very dark gray, silty SAND. 

BotInm of Boring at 40.0 Feet 
Completed 3/3004. 

Ground Surface Elevation = 32.8 Feet 

- (0) 

- (369) 

- (2.6) 

- (12.6) 

- (6.2) 

- (57) 

- (6A) 

- (1.6) 

Geoprobe Boring Log SB-07 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer 1D Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may be 

gradual. 
3. GrDundvoter level, if indicated, is atlime of drilling (ATD) or for date 

specified. Level may vary with lime. 
4. Water sample was collected from a temporarily screened interval as show. 

15533-00 
	

3/04 
Figure B-24 
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SBC8-2.0-1 
MC-1 

MC-2 

NE-3 

MC-4 

MC-5 

MC-6 

N1C-7 

NE-8 
S B03-G W-1 
S BC8-G W-2 

Base material. 

Dark brovin, poorly graded, medium SAND. 

Becomes wet 

Becomes black. 

Wet black, silty, medium SAND. 

Wet black, poorly graded, medium SAND. 

Bottom of Boring at 40.0 Feet 

Completed 3/31/04. 

Ground Surface Elevation = 31.3 Feet 

15533-00 
Figure B-25 

Geoprobe Boring Log SB-08 
Phase I Data Summary Report 
T4 SI Upland Facility Remedial Investigation 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure B-1 for explanation of descriptions and symbols. 
2. Descriptions and stratim lines are interpretive and actial changes may be 

gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary vuith time. 
4. Water sample 'Aes collected from a temporarily screened interval as 

shown. 

KMB00008625 



Push Probe Exploration SB-9 

Soil Descriptions 
Depth 
in Feet 

0 
SB-9-0-1 

Sample 
Field Tests 
and (PID) 

Gravel surface over (medium dense), damp, 
brown SAND. 

-NS (<5) 

-NS (<5) 

—10 

Becomes slightly silty. 
-NS (<5) 

—15 

Silt lens. 
(1Vbdium stiff), damp, bluish gray, silty 
CLAY. - NS (<5) 

Becomes moist and bluish gray with black 
streaks. 

-NS (<5) 

Becomes wet — 25 

ATD 

(1Vbdium stiff), moistto damp, brown SILT 
with orange mottling. 

GW-9-1 
-NS (<5) 

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

1. Refer lo Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-2 

KMB00008626 



Push Probe Exploration SB-10 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

Gravel surface over (medium dense), damp, 
brown SAND. 

   

SB-1G1-1 

  

- NS (<5) 

      

SB-1G9-1 

  

- NS (<5) 

  

— 10 

      

Becomes slightly silty. 

        

- NS (<5) 

  

—15 

      

         

- NS (<5) 

         

- NS (<5) 

(IVbdium stiff), moist silty CLAY wth 
orange mottling. 

 

— 25 

      

         

- NS (<5) 

      

SB-10-1 

  

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-3 

KMB00008627 



2 Inches asphalt concrete over base 
GRAVEL.  
(1Vbdium dense), damp, brown SAND. 

3 Inch silt lens. 

Becomes slightly silty. 

2 Inch silt lens. 
No longer silty. 

Becomes slightly silty. 

(1Vbdium stiff), moist gray SILT. 

Becomes brown. 
Bottom of Boring at 30.0 Feet 
Completed 9/0304. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

SB-11-1-1 

S B-1 1-8-1 

—10 

— 15 

— 25 

GW-11-1 

Push Probe Exploration SB-11 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-4 

KMB00008628 



Push Probe Exploration SB-12 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

       

0 

      

_ 	4 Inches asphalt concrete over base 
_ \  GRAVEL.  

j1Vbdium sti, dam_B brovo SILT.  
(1Vbdium dense), damp, brom SAND. 

       

SB-12-G1 

  

         

SB-12-1-1 

  

           

- NS (<5) 

- NS (<5) 

           

SB-12-9-1 

  

      

—10 

      

Becomes slightly silty. 

           

- NS (<5) 

      

— 15 

      

              

(1Vbdium stiff), damp to moist bluish gay 
SILT. 

     

V  

ATD 

    

- NS (<5) 

(Loose), \net gay SAND. 

           

- NS (<5) 

Gra/SILT. 

             

             

Gray, yea silt/SAND.  
(1Vbdium stiff), damp, bluish gray, sandy 
SILT. 

           

   

— 25 

      

          

- NS (<5) 

             

Bottom of Boring at aao Feet 
Completed 9/03/04. 

            

              

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and staium lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-5 

9/04 

KMB00008629 



Push Probe Exploration SB-14 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

Gravel surface over (dense), damp, browl, 
very gravelly SAND. 

   

SB-14-1-1 

  

- NS (<5) 

          

          

(Dense), damp, browl, slightly sandy 
GRAVEL. 

     

SB-14-5-1 

  

- NS (<5) 

  

— 10 

      

(1Vbdium dense), damp, brown SAND. 

        

- NS (<5) 

  

—15 

      

         

- NS (<5) 

         

- NS (<5) 

  

— 25 

      

      

SB-14-1 

   

Bottom of Boring at aao Feet 
Completed 82 

         

          

1. Referic Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-6 

KMB00008630 



Ii 
II 
II 

SB-15-1-1 

SB-15-3-1 

— 10 

—15 

— 25 

V  
ATD 

GW-15-1 

0 Gravel surface over (medium dense), damp, 
brown SAND. 

Becomes silty. 

No longer silty. 

Becomes wet 

Bottom of Boring at aao Feet 
Completed 907/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-15 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-7 

KMB00008631 



Push Probe Exploration SB-16 

Field Tests 
Sample 	and (PID) 

Depth 
Soil Descriptions 
	

in Feet 

0 

SB-16-1-1 
Gravel surface over (medium dense), damp, 
brown, slightly silty SAND. 

SB-16-3-1 

No longer silty. —10 

—15 

—25 

V 
Becomes wet brown with orange mottling, 
and slightly silty. 

ATD 
GW-16-1 
GW-16-2 

Bottom of Boring at aao Feet 
Completed 907/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (AID) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
Figure A-8 

9/04 

KMB00008632 



Push Probe Exploration SB-17 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

  

0 

       

Gravel surface over (medium dense), damp, 
brown SAND. 

   

SB-1 7-1-1 

  

- NS (<5) 

      

SB-1 7-5-1 

  

- NS (<5) 

 

— 10 

       

         

- NS (<5) 

Becomes damp to moistio wet and slightly 
silty. 

GRAVEL lens. 

—15 

       

  

V  
ATD 

     

- NS (<5) 

      

GW-17-1 

   

         

- NS (<5) 

 

— 25 

       

Becomes gray. 

       

         

          

Bottom of Boring at aao Feet 
Completed 907/04. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-9 

KMB00008633 



SB-18-1-1 

SB-18-3-1 

0 

—10 

—15 

— 25 

GW-18-1 

5 Inches asphalt concrete over base 
GRAVEL.  
(FVbdium dense), damp, brown SAND. 

(1Vbdium stiff), damp, gray SILT. 

Becomes moist brow with orange mottling, 
and sandy 

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-18 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

show. 

15533-00 
	

9/04 
Figure A-10 

KMB00008634 



Push Probe Exploration SB-19 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

2 Inches asphalt concrete over (dense), 
dry, gray and browl, slightly silty GRAVEL 
and broken rock. 

    

SB-19-0-1 

 

- NS (<5) 

         

(FVbdium dense), damp, brown SAND. 

         

   

10 

   

SB-19-9-1 

 

- NS (<5) 

(Medium stiff), damp, brown and gray, 
sandy SILT. 

Becomes slightly sandy. 

Becomes bluish gray. 

2-Inch black sand lens. 

Becomes brown. 

       

- NS (<5) 

 

—15 

      

        

- NS (<5) 

(1\/bdium stiff), damp, gray, silty CLAY. 

   

V  
ATD 

     

         

(Loose), wet black SAND. 

        

       

GW-19-1 

  

(Vbdium stiff), damp, olive SILT wth trace 
organics. 

       

- NS (<5) 

   

25 

      

Gray SAND. 

        

Brown SILT. 

        

- NS (<5) 

          

Bottom of Boring at aao Feet 
Completed 9/03/04. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-11 

KMB00008635 



0 

SB-23.01 

SB-20-9-1 

10 

— 15 

— 25 

GW-2D-1 V  
ATD 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

2 Inches asphalt concrete over silty 
GRAVEL. 

(1Vbdium dense), damp, brown SAND. 

(Medium stiff), damp, brown, sandy SILT 
with occasional sand lens. 

Becomes bluish gray. 

Trace organics present 

Becomes gay and brown. 

Brown, silty CLAY. 

Bottom of Boring at aao Feet 
Completed 903/04. 

Push Probe Exploration SB-20 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

9/04 
Figure A-12 

KMB00008636 



Push Probe Exploration SB-21 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

    

0 

     

 

2 Inches asphalt concrete over base 
GRAVEL. 

      

 

(Loose), damp, browo SAND. 

       

- NS (<5) 

- NS (<5) 

   

—10 

     

 

Becomes griay 	  

    

SB-21-13-1 

  

- NS (<5) 

 

(1Vbdium stiff), damp, gray SILT vvith thin 
sand lenses. 

      

   

—15 

    

 

Becomes bluish gray. 

     

    

GW-21-1 

   

   

— 25 

     

          

 

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

        

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

9/04 
Figure A-13 

KMB00008637 



Push Probe Exploration SB-22 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

        

0 

     

 

2 Inches asphalt concrete over base 
GRAVEL. 

        

 

(1Vbdium dense), damp, brown, gravelly 
SAND. 

         

- NS (<5) 

 

Silt lens. 

            

 

Becomes (loose), damp SAND. 

           

 

Silt lens. 

           

- NS (<5) 

       

—10 

     

 

Silt lens. 

Silt lens. 

Becomes gray. 

        

SB-22-13-1 

 

- NS (<5) 

       

ATD 

    

           

SB-22-17-1 

  

 

Brown PEAT (prganic material). 

          

            

 

Gray_SILT. 

         

GW-22-1 

  

            

 

Gray SAND. 

          

 

(1Vbdium stiff), wet bluish gay SILT. 

          

 

Becomes brown with orange mottling. 

   

—25 

     

           

              

 

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

           

              

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-14 

KMB00008638 



Push Probe Exploration SB-23 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PI D) 

     

0 

      

2 Inches asphalt concrete over base 
GRAVEL.  

         

(Loose), damp, brown SAND. 

          

- NS (<5) 

- NS (<5) 

    

—10 

      

Silt lens. 
Becomes wet and black. 

Silt lens. 

     

V  
ATD 

  

SB-23-13-1 

 

- NS (<5) 

    

— 15 

      

            

(1Vbdium stiff), damp, brown, slightly sandy 
SILT. 

          

Becomes gray. 
Sand lens. 

        

GW-23-1 

 

- NS (<5) 

            

(Loose), wet black and brown SAND. 

         

- NS (<5) 

    

— 25 

      

            

           

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 9,O2/04. 

           

            

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-15 

KMB00008639 



Push Probe Exploration SB-24 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

    

0 

      

Gravel surface over (medium dense), damp, 
brown SAND. 

       

- NS (<5) 

Sandy Silt lens. 

         

- NS (<5) 

   

—10 

      

------ Gravel lens. 	 — 
(1Vbdium stiff), wet brown, very sandy SILT 
wilh orange mottling. 

    

SB-24-13-1 

  

- NS (<5) 

   

—15 

      

          

- NS (<5) 

(1Vbdium stiff), moist gray CLAY. 

Becomes brown orange mottling. 

         

- NS (<5) 

   

— 25 

      

       

GW-24-1 

  

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 82 

          

           

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-16 

KMB00008640 



0 

SB-25-1-1 

SB-25-9-1 

—10 

15 

— 25 

Silty, sandy GRAVEL. 

(lVedium dense), damp, brown SAND. 

(lVedium stiff), damp, browc SILT with 
orange mottling. 

(lVedium dense), damp, brown SAND. 

(1Vbdium stiff), damp, gray, silty CLAY. 

(lVedium stiff), damp, brown SILT. 

(IVbdium stiff), damp, gray, silty CLAY. 

Becomes blue-gray with black streaks, trace 
organics. 

Bottom of Boring at aao Feet 
Completed 82 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-25 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shom. 

15533-00 
	

8/04 
Figure A-17 

KMB00008641 



0 

—10 

— 15 

— 25 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Sandy GRAVEL. 

(1Vbdium dense), damp, brown SAND. 

Concrete-like hard pan layer. 
Becomes slightly silty. 

Becomes moist 

(1Vbdium stiff), damp, brow brown to gray 
SILT, with orange mottling. 

Bottom of Boring at aao Feet 
Completed 82 

Push Probe Exploration SB-26 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-18 

KMB00008642 



Push Probe Exploration SB-27 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PI D) 

    

0 

    

 

4 Inches asphalt concrete over base 
GRAVEL. 

      

 

(1Vbdium dense), damp, brown SAND. 

    

SB-27-1-1 

SB-27-5-1 

 

- NS (<5) 

- NS (<5) 

   

— 10 

    

 

Becomes gray wAth woody organic matter. 

      

- NS (<5) 

   

—15 

    

 

Becomes grayish brown to gray with 
stringer of very hard siltstone. 

Becomes brown. 

      

- NS (<5) 

    

25 

    

 

Bottom of Boring at 250 Feet 
Completed 8/2 

      

         

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is atrime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-19 

8/04 

KMB00008643 



0 

SB-23-1-1 

SB-23-9-1 

—10 

— 15 

— 25 

GW-2B-1 
GW-2B-2 

1.5 Inches asphalt concrete over GRAVEL. 

(1Vbdium dense), damp, brow SAND. 

(1Vbdium stiff), damp, brom SILT 

Becomes gray with 1race organics. 

Becomes brow' Wth red mottling. 

(1Vbdium sit 	moist gray, silty CLAY. 

Organic matter. 

Bottom of Boring at aao Feet 
Completed 82 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-28 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer ro Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-20 

KMB00008644 



Push Probe Exploration SB-29 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

  

0 

      

(Nbdium dense), damp, brown SAND. 

     

- NS (<5) 

      

SB-29-8-1 

 

- NS (<5) 

 

— 10 

      

        

- NS (<5) 

 

—15 

      

        

- NS (<5) 

SILT lens. 
Becomes slightly silty. 

        

        

- NS (<5) 

 

— 25 

      

Becomes wet 

  

V  
ATD 

  

GW-29-1 

 

- NS (<5) 

         

Bottom of Boring at aao Feet 
Completed 907/04. 

        

         

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-21 

KMB00008645 



Push Probe Exploration SB-30 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

Slightly gravelly surface over (medium 
dense), damp, brom SAND. 

0 

— 10 

SB-30-8-1 

-NS (<5) 

-NS (<5) 

Grades ta slightly silty. -NS (<5) 

—15 

- NS (<5) 

-NS (<5) 

— 25 

-NS (<5) 

Becomes \net 
V GW-3D-1 

ATD 

Becomes gray with mod debris. 

Bottom of Boring at aao Feet 
Completed 907/04. 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary Inith time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

9/04 
Figure A-22 

KMB00008646 



Push Probe Exploration SB-31 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

1.5 Inches asphalt concrete over sandy 
base GRAVEL. 

    

SB-31-G1 

  

          

(1Vbdium dense), damp to moist brown 
SAND. 

      

SB-31-3-1 

 

- NS (<5) 

          

0Vbdium stiff), damp, brown SILT 

        

- NS (<5) 

(1Vbdium dense), damp to moist brown 
SAND. 

         

 

— 10 

      

         

- NS (<5) 

  

— 15 

      

Becomes gray. 

   

V  
ATD 

  

GW-31-1 

 

- NS (<5) 

(1Vbdium stiff), moist to wet gray, silty 
CLAY. 

        

- NS (<5) 

  

— 25 

      

          

         

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 9/0304. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-23 

KMB00008647 



ATD 

5 Inches concrete. 
(Nbdium dense), damp, brow) SAND. 

Becomes \net 

Becomes brow' Wth orange mottling. 

Becomes gray. 

(Nbdium stiff), damp, gray SILT. 

Bottom of Boring at aao Feet 
Completed 903/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

SB-32-G1 

si3-32-3-1 

—10 

— 15 

GW-32-1 
GW-32-3 

— 25 

Push Probe Exploration SB-32 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1.Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-24 

KMB00008648 



(Nbdium sti 
silty CLAY. 

moist brown mottled orange, 

0 
SB-33-0-1 

SB-33-2-1 

—10 

—15 

GW-33-1 

25 

1 Inch asphalt concrete over (dense), 
damp, browl, gravelly SAND. 

(Nbdium dense), brom SAND. 

Becomes slightly silty. 

Becomes moist 

Becomes wet 

Becomes gray with silty lenses. 

Bottom of Boring at aao Feet 
Completed 9/03/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

ATD 

Push Probe Exploration SB-33 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer in Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-25 

KMB00008649 



0 

—10 

SB-34-13-1 

—15 

SB-34 

GRAVEL. 
Asphalt concrete and Silty Fill. 

(1Vbdium dense), damp, brow' SAND. 

Becomes slightly silty. 

(1Vbdium stiff), damp, gray SILT. 

Becomes \het and brow InAth orange 
mottling and sand lenses. 

Bottom of Boring at aao Feet 
Completed 9/01/04. 

ATD 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-34 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-26 

KMB00008650 



Push Probe Exploration SB-35 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

Gravel surface over (medium dense), damp, 
brown SAND. 

      

- NS (<5) 

         

- NS (<5) 

  

—10 

      

      

S B-35-13-1 

  

- NS (<5) 

Becomes silty. 

 

—15 

      

(1Vbdium stiff), damp, gay, very sandy 
SILT. 

        

- NS (<5) 

Becomes moist SILT. 

         

(IVbdium stiff), moist browi, silty CLAY wth 
orange mottling. 

        

- NS (<5) 

  

— 25 

      

      

GW-35-1 

  

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 9/01/04. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-27 

KMB00008651 



0 

— 10 

— 15 

— 25 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Silty GRAVEL. 

(1Vbdium dense), damp, brown to gray 
SAND. 

(Stiff), damp, browl, sandy SILT. 

(1Vbdium stiff), damp, blue/green gray, silty 
CLAY with black streaks. 

Becomes moist Wth orange mottling. 

Bottom of Boring at aao Feet 
Completed 901/04. 

Push Probe Exploration SB-36 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-28 

KMB00008652 



—10 

SB-37-8-1 

-NS (<5) 

-NS (<5) 

-NS (<5) 

Becomes silty. —15 

(1Vbdium stiff), damp, gray, sandy SILT. 

- NS (<5) 

(1Vbdium stiff), damp, blue/green gray, silty 
CLAY. 

-NS (<5) 

— 25 

-NS (<5) 
Grades to (medium stiff), damp, gray, 
sandy SILT. 

GW-37-1 

Bottom of Boring at aao Feet 
Completed 901/04. 

0 Silty GRAVEL. 

(1Vbdium dense), damp, brow' SAND. 

Push Probe Exploration SB-37 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-29 

KMB00008653 



Push Probe Exploration SB-38 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

     

Gravel surface over (medium dense), damp, 
brown SAND. 

     

- NS (<5) 

      

SB-3B-8-1 

 

- NS (<5) 

  

—10 

     

(1Vbdium stiff), damp, brow, sandy SILT. 

       

- NS (<5) 

  

—15 

     

Becomes brom and gray with orange 
mottling. 

       

- NS (<5) 

         

(1Vbdium stiff), moist blue-gray black 
streaked CLAY. 

Becomes brow' with orange mottling. 

       

- NS (<5) 

 

— 25 

     

        

- NS (<5) 

      

GW-39-3 

 

Bottom of Boring at aao Feet 
Completed 8/26AC4. 

        

         

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-30 

KMB00008654 



Push Probe Exploration SB-39 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

Gravel surface over (medium dense), damp, 
brown SAND. 

      

- NS (<5) 

      

SB-39-9-1 

  

- NS (<5) 

  

— 10 

      

         

- NS (<5) 

(Nbdium stiff), damp to moist browc, sandy 
SILT. 
Grades to SILT. 

         

  

—15 

      

Becomes brown and gray with orange 
mottling. 

Becomes gray. 

        

- NS (<5) 

          

(Nbdium stiff), damp lp moist gray, silty 
CLAY with tace organics. 

        

- NS (<5) 

Becomes brow' with orange mottling. 

 

— 25 

      

     

GW-39-1 

  

- NS (<5) 

         

Bottom of Boring at aao Feet 
Completed 901/04. 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-31 

KMB00008655 



Push Probe Exploration SB-40 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

Silty, sandy GRAVEL. 

       

          

(1Vbdium dense), damp, Prowl SAND. 

        

- NS (<5) 

- NS (<5) 

  

—10 

      

       

SB-4G13-1 

 

- NS (<5) 

  

— 15 

      

    

V  
ATD 

    

- NS (<5) 

Rock layer. 
Becomes wet and gray. 

     

GW-431 

  

(Nbdium stiff), wet gray CLAY. 

       

- NS (<5) 

(Nbdium stiff), wet gray SILT with SAND 
lenses. 

         

 

— 25 

      

        

- NS (<5) 

          

Bottom of Boring at aao Feet 
Completed 8/27/04. 

         

          

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-32 

KMB00008656 



0 

—10 

SB-41 -14-1 

—15 

V  
ATD 

GW-41-1 

—25 

Silty, sandy GRAVEL. 

Brom SILT. 
(1Vbdium dense), damp, Prom SAND. 

Becomes \het and black. 

(Medium stiff), moist gray, silty CLAY. 

Bottom of Boring at aao Feet 
Completed 8/27/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-41 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1.Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-33 

KMB00008657 



11 
- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-42 

Field Tesls 
Sample 	and (PID) 

Depth 
Soil Descriptions 
	

in Feet 

(Loose), damp, browi SAND. 
SB-42-1-1 

SB-42-5-1 

— 10 
Becomes (medium dense) with occasional 
gravel. 

—15 

Becomes moist —25 

V 
AID 

GW-42-1 
Becomes wet and silty. 

Bottom of Boring at aao Feet 
Completed 907/04. 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

0 

15533-00 
Figure A-34 

9/04 

KMB00008658 



Push Probe Exploration SB-43 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

    

0 

       

 

4.5 Inch asphalt concrete over base 
GRAVEL. 

        

 

(1Vbdium dense), damp, brown SAND. 

         

- NS (<5) 

- NS (<5) 

   

— 10 

       

           

- NS (<5) 

            

   

—15 

       

 

Becomes moist 
Becomes wet 

   

V  
ATD 

  

GW-43-1 

  

- NS (<5) 

- NS (<5) 

 

Becomes black. 

 

— 25 

       

          

- NS (<5) 

            

 

Bottom of Boring at aao Feet 
Completed 831/04. 

          

            

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-35 

KMB00008659 



0 

— 10 

—15 

GW-44-1 

— 25 

4.5 Inch asphalt concrete over base 
GRAVEL. 
(1Vbdium dense), damp, brown SAND. 

Becomes damp and slightly silty. 

Becomes wet brown and gray. 

Becomes black. 

Bottom of Boring at aao Feet 
Completed 831/04. 

ATD 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-44 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-36 

KMB00008660 



AID 

Gravel surface over (medium dense), damp, 
browl, gravelly SAND. 

Becomes slightly gravelly. 

Organic matter (wood). 

Becomes SAND. 

Organic matter (wood). 

Becomes wet 

Gray SILT. 

Bottom of Boring at 3o.o Feet 
Completed 8/2 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

S B-45.1-1 

— 10 

—15 

S B-45-1 

Push Probe Exploration SB-45 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-37 

KMB00008661 



Push Probe Exploration SB-46 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

    

0 

       

Gravel surface over (medium dense), damp, 
brovo SAND. 

     

S B-46-1-1 

  

- NS (<5) 

- NS (<5) 

   

— 10 

       

           

- NS (<5) 

   

—15 

       

           

- NS (<5) 

(Nbdium stiff), damp,_gray  SILT. 

           

           

(Nbdium dense), damp lo wet bowl SAND 
with irace organics. 

         

- NS (<5) 

            

   

— 25 

AID 

   

S B-46-1 

   

Becomes Inet and gray with SILT lenses 

        

- NS (<5) 

            

Bottom of Boring at aao Feet 
Completed 82 

           

           

            

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-38 

KMB00008662 



Push Probe Exploration SB-47 

Field Tesls 
Sample 	and (PID) 

Depth 
Soil Descriptions 	 in Feet 

0 Gravel surface over (medium dense), damp, 
Provo SAND. 

SB-47-1-1 

—10 

—15 

—25 

V 
ATD 

Becomes \net and gray. SB-47-1 
SB-47-3 

Bottom of Boring at aao Feet 
Completed 82 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
Figure A-39 

8/04 

KMB00008663 



Push Probe Exploration SB-48 

Field Tesls 
Sample 	and (PID) 

Depth 
Soil Descriptions 	 in Feet 

0 Gravel surface over (medium dense), damp, 
Provo SAND. 

SB-48- 1 -1 

—10 

—15 

—25 

V 
Becomes \net ATD 

Becomes gray. SB-48-1 

Bottom of Boring at aao Feet 
Completed 82 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
Figure A-40 

8/04 

KMB00008664 



Push Probe Exploration SB-49 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

  

0 

       

Gravel surface over (medium dense), damp, 
brown SAND. 

   

SB-49-1-1 

  

- NS (<5) 

         

- NS (<5) 

 

— 10 

       

         

- NS (<5) 

Becomes very gravelly. 

Becomes slightly gravelly. 

— 15 

       

        

- NS (<5) 

Becomes SAND. 

        

- NS (<5) 

 

— 25 

       

Becomes wet 

  

V  

ATD 

  

SB-49-1 

  

- NS (<5) 

          

Bottom of Boring at aao Feet 
Completed 82 

         

          

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-41 

KMB00008665 



1 - NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-50 

Field Tesls 
Sample 	and (PID) 

Gravel surface over (medium dense), damp, 
brown SAND. 

0 

— 10 

—15 

SB-5a1-1 

Becomes wet — 25 

Becomes gray. 

ATD 

sB-5a1 

Bottom of Boring at aao Feet 
Completed 8/2 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
Figure A-42 

8/04 

Soil Descriptions 
Depth 
in Feet 

KMB00008666 



2 Inches asphalt concrete over base gravel. 

(FVbdium dense), damp, brown SAND. 

(Stiff), damp, gray, sandy SILT with 
petroleum-like odor.  
(1Vbdium dense), damp, brown SAND. 

Becomes very wet 
Silty GRAVEL lens. 

Becomes slightly silty. 

Grades to red-brown lp orange. 

Becomes gray. 

Becomes wet 
(1Vbdium stiff), wet, gray CLAY. 

Becomes brown vtAth orange mottling. 

Bottom of Boring at 34.0 Feet 
Completed 8/27/04. 

0 

S B-51-25-1 

— 10 

SB-51-12-1 

— 15 

— 25 

GW-51-1 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-51 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-43 

KMB00008667 



3 Inches asphalt concrete over base 
GRAVEL.  
(1Vbdium Dense), damp, brown SAND. 

(Stiff), damp, brown grading to gray, sandy 
SILT. 

(1Vbdium dense), damp, brown SAND. 

Bottom of Boring at 34.0 Feet 
Completed 8/27/04. 

0 

SB-52-1-1 

—10 

SB-52-13-1 

—15 

— 25 

GW-52-1 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-52 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-44 

KMB00008668 



Push Probe Exploration SB-53 

Soil Descriptions 
Depth 
in Feet 

0 

Sample 
Field Tesls 
and (PID) 

7 Inches asphalt concrete and GRAVEL.  
(1Vbdium Dense), damp, brom SAND. SB-53-1-1 

-NS (<5) 

Becomes slightly silty. 
-NS (<5) 

—10 

-NS (<5) 

—15 
Sandy, Prowl GRAVEL. 

(1Vbdium dense), damp, brow SAND. 
- NS (<5) 

Gravel lens. 

-NS (<5) 

ATD 

Becomes gay and \net 

Gray CLAY. GW-53-1 
-NS (<5) 

Bottom of Boring at aao Feet 
Completed 8/27/04. 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-45 

KMB00008669 



Push Probe Exploration SB-54 

Soil Descriptions 
Depth 
in Feet 

0 

Sample 
Field Tests 
and (PID) 

3 Inches asphalt concrete.  
(1Vbdium dense), damp, bown SAND. 5B-54-1-1 

- NS (<5) 

Becomes slightly silty. 

-NS (<5) 

—10 

-NS (<5) 

—15 

- NS (<5) 

-NS (<5) 

(1Vbdium stiff), damp, blue-green streaked 
black, silty CLAY. 

25 

Grades to browi orange mottling. -NS (<5) 

GW-54-1 

Bottom of Boring at 34.0 Feet 
Completed 8/27/04. 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-46 

KMB00008670 



0 

SB-55-1-1 

SB-55-8-1 

— 10 

— 15 

V  
ATD 

GW-55-1 

— 25 

2.5 Inches asphalt concrete over base 
GRAVEL.  
(1Vbdium dense), damp, brow' SAND. 

Becomes moist 

Grades to slightly silty SAND. 

Becomes wet 
Becomes black. 

Becomes gray, 
(1Vbdium stiff), moist blue-gray, silty CLAY. 

Becomes brown 

Bottom of Boring at aao Feet 
Completed 8/31/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-55 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-47 

KMB00008671 



0 

— 10 

— 15 

V  
ATD 

— 25 

2.5 Inches asphalt concrete over base 
GRAVEL.  
(1Vbdium dense), damp, brown SAND. 

Grades to slightly silty SAND. 

Becomes wet 

Becomes bluish-gray. 

(1Vbdium stiff), moist blue-gray to browl, 
silty CLAY. 

Bottom of Boring at aao Feet 
Completed 831/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-56 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-48 

KMB00008672 



Push Probe Exploration SB-57 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

     

0 

      

\  2.5 Inches asphalt concrete. 

         

           

(Nbdium dense), damp, browl, gravelly, 
silty SAND. 

         

- NS (<5) 

Becomes SAND. 

          

         

SB-57-8-1 

 

- NS (<5) 

    

—10 

      

           

- NS (<5) 

Becomes moist 

   

— 15 

      

     

V  
ATD 

     

Grades to slightly silty SAND. 

      

GW-57-1 

 

- NS (<5) 

Becomes \net 

Becomes gray. 

          

- NS (<5) 

    

— 25 

      

            

(Medium stiff), moist gray to blue-gray 
CLAY. 

         

- NS (<5) 

            

Bottom of Boring at aao Feet 
Completed 831/04. 

          

            

1.Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-49 

KMB00008673 



Lu 

0 

SB-58-1-1 

SB-58-9-1 

—10 

— 15 

V  
ATD 

GW-58-1 

— 25 

\  2.5 Inches asphalt concrete. 
(Nbdium dense), damp, brom SAND. 

Grades to slightly silty SAND. 

Becomes \net 

Becomes black. 

(Medium stiff), moist bluish gray, silty 
CLAY. 

Bottom of Boring at aao Feet 
Completed 831/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-58 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-50 

KMB00008674 



- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

— 10 

—15 

V  
ATD 

GW-a)- 1 

— 25 

Push Probe Exploration SB-59 

Soil Descriptions 

Gravel surface over (medium dense), damp, 
brown SAND. 

Becomes slightly silty SAND. 

Becomes moist 

Becomes wet and black. 

Bottom of Boring at aao Feet 
Completed 909/04. 

Field Tesls 
Sample 	and (PID) 

Depth 
in Feet 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-51 

KMB00008675 



0 

—10 

—15 

V  
ATD 

GW-60-1 

—25 

2 Inches gravel over silty SAND (Fill). 

(Nbdium dense), damp, Prowl SAND. 

Grades to slightly silty SAND. 

Becomes moist 

Becomes \net 

Becomes gray. 

Bottom of Boring at aao Feet 
Completed 8/3304. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-60 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-52 

KMB00008676 



Push Probe Exploration SB-61 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

   

0 

      

3 Inches asphalt concrete over (dense), 
damp, Prowl, silty GRAVEL. 

    

SB-61-G1 

  

          

(1Vbdium dense), damp, Prowl SAND. 

        

- NS (<5) 

- NS (<5) 

  

—10 

      

Becomes slightly silty SAND. 

Becomes moist 

Becomes \het and gray. 

        

- NS (<5) 

 

—15 

      

   

V  
ATD 

  

GW-61-1 

 

- NS (<5) 

- NS (<5) 

  

—25 

      

          

         

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 909/04. 

         

          

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and s1ratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-53 

KMB00008677 



0 

SB-€2-G1 

—10 

—15 

V  
ATD 

GW-62-1 

—25 

3 Inches asphalt concrete over (dense), 
damp, Prowl, silty GRAVEL. 

(1Vbdium dense), damp, Prowl SAND. 

Becomes moist 

Becomes gray and slightly silty SAND. 

Becomes \net and black. 

Bottom of Boring at aao Feet 
Completed 909/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-62 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slralum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is atrime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-54 

9/04 

KMB00008678 



- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

— 10 

—15 

— 25 

GW-63-1 

Push Probe Exploration SB-63 

Soil Descriptions 

Loose gravel and dirt surface over (medium 
dense), damp, brown SAND. 

Becomes moist 

Becomes wet and slightly silty SAND. 

Becomes gray. 

Bottom of Boring at aao Feet 
Completed 9/C9/04. 

Field Tests 
Sample 	and (PID) 

Depth 
in Feet 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-55 

KMB00008679 



- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

— 10 

—15 

— 25 

GW-61-1 

Push Probe Exploration SB-64 

Soil Descriptions 

GRAVEL. 

(Nbdium dense), damp, brow SAND. 

Becomes moist and slightly silty SAND. 

Becomes wet 

Becomes gray. 

Bottom of Boring at aao Feet 
Completed 9/C9/04. 

Field Tesls 
Sample 	and (PID) 

Depth 
in Feet 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-56 

KMB00008680 



Push Probe Exploration SB-65 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

    

0 

      

2 Inches asphalt concrete over base 
\  GRAVEL.  

        

          

(1Vbdium dense), damp, brown SAND. 

        

- NS (<5) 

- NS (<5) 

   

— 10 

      

          

- NS (<5) 

Becomes moist 

Becomes slightly silty SAND. 

Becomes wet 

Becomes black. 

  

—15 

      

         

- NS (<5) 

    

ATD 

 

GW-66-1 

   

          

- NS (<5) 

   

— 25 

      

         

           

          

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 831/04. 

          

           

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-57 

KMB00008681 



- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

— 10 

—15 

V  
ATD 

GW-E6- 1 

— 25 

Push Probe Exploration SB-66 

Soil Descriptions 

(1Vbdium dense), damp, brown SAND. 

Becomes moist and slightly silty SAND. 

Becomes gray. 

Becomes wet 

Grades to very silty SAND. 

(Medium stiff), wet gray streaked black 
SILT. 

Bottom of Boring at aao Feet 
Completed 909/04. 

Field Tests 
Sample 	and (PID) 

Depth 
in Feet 

1. Referic Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-58 

KMB00008682 



- NS (<5) 

- NS (<5) 

- HS (37.9) 

- MS (31.4) 

-MS (11.9) 

- HS (89) 

- MS 

0 

— 10 

SB-67-13-1 

— 15 

SB-67-18-1 

— 25 

SB-67-26-1 

SB-67-31-1 

ATD 
GW-67-1 

Asphalt concrete over base GRAVEL. 
(1Vbdium dense), damp, brown SAND. 

Becomes gray and slightly silty SAND with 
peiroleum-like odor. 

Becomes moist and black, with liquid-phase 
hydrocarbons. 

Becomes wet 

Strong pelroleum-like odor and slaining. 

Becomes gray. 

Push Probe Exploration SB-67 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

Bottom of Boring at 35.0 Feet 
Completed 9/C8.04. 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

9/04 
Figure A-59 

KMB00008683 



- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

— 10 

—15 

— 25 

GW-68- 1 

Push Probe Exploration SB-68 

Soil Descriptions 

Gravel surface over (medium dense), damp, 
brown SAND. 

Becomes moist 

Becomes slightly silty SAND. 

Becomes wet 

Becomes gray. 

Bottom of Boring at aao Feet 
Completed 9/C9/04. 

Field Tesls 
Sample 	and (PID) 

Depth 
in Feet 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-60 

KMB00008684 



Push Probe Exploration SB-69 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

  

0 

       

1.5 Inches asphalt concrete over (medium 
dense), damp, Prowl SAND. 

      

- NS (<5) 

         

- NS (<5) 

 

—10 

       

         

- NS (<5) 

 

—15 

       

Becomes moist and slightly silty SAND. 

  

V  
ATD 

     

- NS (<5) 

Becomes \het and black. 

     

GW-69-1 

   

         

- NS (<5) 

 

—25 

       

        

          

         

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 909/04. 

         

          

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-61 

KMB00008685 



Field Tesls 
Sample 	and (PID) 

SB-7G1-1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-70 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-62 

8/04 

KMB00008686 



0 

SB-71-1-1 

10 

—15 

— 25 

Push Probe Exploration SB-71 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

Field Tesls 
Sample 	and (PID) 

-NS (<5) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-63 

8/04 

KMB00008687 



Field Tesls 
Sample 	and (PID) 

SB-72-1-1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-72 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-64 

8/04 

KMB00008688 



Field Tesls 
Sample 	and (PID) 

SB-72-1-1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-73 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-65 

8/04 

KMB00008689 



Field Tesls 
Sample 	and (PID) 

SB-74-1-1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-74 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-66 

8/04 

KMB00008690 



Field Tesls 
Sample 	and (PID) 

SB-75-1 -1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-75 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and actial changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-67 

8/04 

KMB00008691 



Field Tesls 
Sample 	and (PID) 

SB-76-1-1 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-76 

Depth 
Soil Descriptions 
	

in Feet 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Becomes \net 

Bottom of Boring at 10.0 Feet 
Completed 212604. 

0 

10 

—15 

— 25 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stalum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-68 

8/04 

KMB00008692 



GRAVEL. 
(1Vbdium dense), damp, brow SAND. 

Becomes moist 

Grades to slightly silty SAND. 

Becomes \net 

Becomes gray. 

Bottom of Boring at aao Feet 
Completed 8/3004. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

0 

SB-77-1-1 

SB-77-3-1 

—10 

— 15 

V  
ATD 

SB-77-1 

— 25 

Push Probe Exploration SB-77 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slralum lines are interpretive and aclual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 

15533-00 
Figure A-69 

8/04 

KMB00008693 



0 

SB-78-1-1 

SB-78-3-1 

—10 

— 15 

V  
ATD 

GW-78-1 
GW-78-3 

— 25 

GRAVEL. 
(1Vbdium dense), damp, Prowl, silty SAND. 

Becomes SAND. 

Becomes moist 

Become wet and slightly silty SAND. 

Becomes gray SAND. 

Bottom of Boring at aao Feet 
Completed 8/3004. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-78 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-70 

KMB00008694 



Push Probe Exploration SB-79 

Depth 
	

Field Tests 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

  

0 

      

Gravel surface over (medium dense), damp, 
brom, slightly gravelly SAND. 

   

SB-79-3-1 

 

- NS (<5) 

        

Becomes SAND. 

       

- NS (<5) 

 

—10 

      

        

- NS (<5) 

Becomes moist and slightly sil), SAND. —15 

      

  

V  

ATD 

    

- NS (<5) 

      

GW-79-1 
GW-79-2 

  

Becomes vtet and black. 

       

- NS (<5) 

 

—25 

      

         

        

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 8/3004. 

        

         

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-71 

KMB00008695 



0 

B-Eo-3-1 

—10 

—15 

V  

ATD 

GW-830 

—25 

Gravel surface over (medium dense), damp, 
brovo SAND. 

Becomes (loose) and silty SAND. 

Grades to slightly silty SAND. 

Becomes moist 

Becomes (medium dense), \net and black. 

Bottom of Boring at aao Feet 
Completed 8/3004. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-80 

Depth 
	

Field Tests 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary Inith time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

8/04 
Figure A-72 

KMB00008696 



Push Probe Exploration SB-81 

Depth 
	

Field Tesls 
Soil Descriptions 	 in Feet 

	
Sample 	and (PID) 

  

0 

      

Gravel surface over (medium dense), damp, 
Provo SAND. 

   

SB-81 -3-1 

 

- NS (<5) 

        

- NS (<5) 

 

—10 

      

        

- NS (<5) 

Becomes moistto wet and slightly silty 
SAND. 

—15 

      

  

V  
ATD 

    

- NS (<5) 

      

GW-.91-1 

  

Becomes \net SAND. 

       

- NS (<5) 

 

— 25 

      

         

        

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 8/3004. 

        

         

1.Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

8/04 
Figure A-73 

KMB00008697 



LI 
- NS (<5) 

- NS (21 

- NS (21 

- NS (21 

- NS (21 

- NS (21 

Push Probe Exploration SB-82 

Field Tesls 
Sample 	and (PID) 

Depth 
Soil Descriptions 	 in Feet 

0 Silty, sandy GRAVEL. 
SB-82-1-1 

(1Vbdium dense), damp, brow' SAND. 

SB-.92-3-1 

GRAVEL.  
(Loose), damp, brom SAND. 

—10 

—15 

—25 
Becomes moist 

V 
Becomes \net ATD 

Gray SILT. GW-82-1 

Bottom of Boring at aao Feet 
Completed 9/01/04. 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
Figure A-74 

9/04 
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Ii 
II 
II 

SB-83-1-1 

SB-83-3-1 

—10 

—15 

—25 

V  
ATD 

GW-83-1 
GW-83-3 

0 Silty, sandy GRAVEL. 

(1Vbdium dense), damp, Prowl SAND. 

Becomes moist 

Bottom of Boring at aao Feet 
Completed 901/04. 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Push Probe Exploration SB-83 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and s1ratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-75 
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Push Probe Exploration SB-84 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

     

0 

      

2 Inches asphalt over base GRAVEL — 
(1Vbdium dense), damp, brown SAND. 

    

- NS (<5) 

           

- NS (<5) 

    

— 10 

      

            

        

S B-8I-13-1 

  

- NS (<5) 

Becomes wet and slightly silty_SAND. 

    

ATD 

     

          

(1Vbdium stiff), damp, gray SILT. 

         

- NS (<5) 

        

GW-8I-1 

   

Becomes bluish gray. 

          

- NS (2 

    

— 25 

      

            

           

- NS (<5) 

Bottom of Boring at aao Feet 
Completed 9/0304. 

           

            

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

showri. 

15533-00 
	

9/04 
Figure A-76 
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Push Probe Exploration SB-85 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

   

0 

      

1.5 Inches asphalt concrete over base 
GRAVEL. 

       

          

(1Vbdium dense), damp, Prowl SAND. 

        

- NS (<5) 

- NS (<5) 

  

—10 

      

   

15 

     

- NS (<5) 

(Stiff), damp, gray, silty CLAY. 

       

- NS (<5) 

Becomes moist and brov‘n with orange 
mottling. 

   

ATD 

    

- NS (<5) 

- NS (<5) 

      

GW-85-1 

  

Bottom of Boring at aao Feet 
Completed 94E04. 

         

          

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and slratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-77 
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Push Probe Exploration SB-86 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

     

0 

     

 

Silty gravel with red brick (Fill). 

       

           

 

(1Vbdium dense), damp, brow SAND. 

        

- NS (<5) 

        

SB-E6-9-1 

 

- NS (<5) 

    

— 10 

     

 

Pea GRAVEL and SAND  
(1Vbdium dense), damp, brown, slightly silty 
SAND. 

         

         

- NS (<5) 

    

—15 

     

          

- NS (<5) 

- NS (<5) 

    

—25 

     

        

GW-E6-1 

 

- NS (<5) 

 

(1Vbdium stiff), damp, browtish gay SILT. 

         

           

 

Bottom of Boring at aao Feet 
Completed 901/04. 

         

           

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-78 
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0 

SB-87-9-1 

— 10 

—15 

SB-87-1 

— 25 

V  
ATD 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

- NS (<5) 

Silty gravel, concrete, and brick (FILL). 

(Nbdium dense), damp, brow SAND. 

(Nbdium stiff), moist gray SILT. 

Bottom of Boring at aao Feet 
Completed 9iC304. 

Push Probe Exploration SB-87 

Depth 
	

Field Tesls 
Soil Descriptions 
	

in Feet 
	

Sample 	and (PID) 

1. Refer tio Figure A-1 for explanation of descriptions and symbols. 
2. Descriptions and stratum lines are interpretive and actual changes may 

be gradual. 
3. Groundwater level, if indicated, is attime of drilling (ATD) or for date 

specified. Level may vary with time. 
4. Water sample was collected from a temporarily screened interval as 

shown. 

15533-00 
	

9/04 
Figure A-79 
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# Ash Creek Associates, Inc. 
Environmental and Gentechnical Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	 1066-00 

Phase III 

Boring Number 	S - 12 

Boring Ltcaticto North Side of Slip 1 
	

Surface Elevation: Not Measured 

Contractor: 	BBL 
	

Date Completed: 9/6/05 

Equipment: 
	Hand-Dug Hole with SS Bowl 

	
Logged By  JRS of BBL 

D
ep

th
,  

fe
et

  

Sd
fT

lp
le.

ID
  

ld
w

ps 
I

1.1
1

.1S 

a
ld 

Material Description 

S 	12 Os 

S 	12 2 

-
  
-
  

No 

No 

<5 

< 

3" Gravel surface over coarse GRAVEL with sand and silt and a some organics. 

N,(Loose), damp, brown, well sorted, medium SAND. 

Bottom of Boring at 2.5 Feet. 

10 

Boring Number 	S - 13 

Boring Losanoo North Side of Slip 1 
	

Surface Elcvatrort Not !Measured 

Dcavatioo 	BBL 
	

Date Completed 9/6/05 

Equipment: 
	Hand-Dug Hole with SS Bowl 

	
Logged By  JRS of BBL 

lcitties 

L1‘),-) LIS 

D
O

A  Material Description 

3" Gravel surface over (loose), damp, brown, fine SAND and some coarse and fine gravel. 

N(Loose), damp, brown, well sorted, medium SAND. 

Bottom of Boring at 2.5 Feet. 

5 

Note: Boring number prefix "T4S1" removed for clarity. 
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# Ash Creek Associates, Inc. 
Environmental and Geotechnical Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	 1066-00 

Phase III 

Boring Number 	SB -77 

Bonng Location: East Side of Slip 1 
	

Surface Elevation: Not Measured 

Contractor: 	BBL 
	

Date Completed: 9/8/05 

Equ ipment: 	Hand-Dug Hole with SS Bowl 
	

Logged By  JRS of BBL 

De
pt

h,  
fe

et  

S
d

fT
lp

le.
ID

  

ld
tt,Ps 

I
1.1

1
.6

.; 

D
O

A
 

Material Description 

SB 77 05 I 

SB 77 2 	I 

-
  
-
  

No 

N" 

00 

()() 

3" Gravel surface over (loose), damp, brown, fine SAND with some fine to medium gravel. 

N, (Loose) moist, brown, fine SAND with trace coarse sand and fine gravel. 

Bottom of Boring at 2.5 Feet. 

10 

Boring Number 	SB - 88 

Boring Locahors North Side of Slip 1 
	

Surface Elcvatron: Not !Measured 

Dcavatiora 	Geotech 
	

Date Completed 9/7/05 

Equip-Km : 
	Geoprobe 6600 
	

Logged By  JRS of BBL 

Material Description 

Asphalt and coarse base gravel. 

SB-66-2- I ()*() (Loose), damp, brown, fine SAND with some medium sand. 
Gravelly lens. 

SB 66-2:5 - I 00  

SB-66-5- I 00 

Gravelly layer with some fine to medium sand. 
SB as-75-I 

()1)  Loose), damp, brown, fine SAND with some medium sand. 
10 

Bottom of Boring at 15.0 Feet. 
Note: Boring number prefix "T4S1" removed for clarity. 
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# Ash Creek Associates, Inc. 
Environmental and Cieorec hnical Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	

1066-00 
Phase III 

Boring Number 	SB - 89 

Bor ing Loc at ion: 
	

Sur face Elevar ion: Not Measured 

Contrac tor: 	Geotech 
	

Darn Completed: 9/7/05 

Equipment: 
	Geoprobe 6600 
	

Logg,ecl By: JRS of BBL 

De
pt

h,  
fe

et  

Sd
fT

lp
Ie  

ID
  

lciLues 

D
O

A
 

Material Description 

SB 80 0 I No 00 

4" Asphalt surface over 3" base gravel over (loose) moist, brown, fine to medium SAND wi 
trace coarse gravel. 

Bottom of Boring at 2.5 Feet. 

10 

Boring Number 	SB -90 

Boring Location: East of Large Concrete Tank Farm 
	

Sur face Elevar ion: Not Measured 

Dcavar Kra 	Geotech 
	

Dart Completed: 9/7/05 

Equipment: 
	Geoprobe 6600 
	

Logged By: JRS of BBL 

lciwes 

D
O

A
 Material Description 

4" Asphalt surface over 2 gravel over fine to medium SAND with trace coarse sand. 

Bottom of Boring at 2.5 Feet. 

5 

Note: Boring number prefix "T4S1" removed for clarity. 
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# Ash Creek Associates, Inc. 
Environmental and Cieotec hnical Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	 1066-00 

Phase III 

Boring Number 	SB-91 

Boring Loc anon: Between Large Concrete Tank, NE of Slip 1 
	

Surface Elevat ion: Not Measured 

Contractor: 	Geotech 
	

Date Completed: 9/7/05 

Equipment: 	Geoprobe 6600 
	

Loggffl By : JRS of BBL 

De
pt

h,  
fe

et
  

Sd
fT

lp
Ie  

ID
  

lciLues 

D
O

A
 

Material Description 

SB - (31 - 0 - I No 00 

Gravel surface over (loose), dry, brown, rounded. coarse GRAVEL and COBBLES with sorr 
very fine sand, silt, and trace organics. 

Bottom of Boring at 2.5 Feet. 

10 

Boring Number 	SB - 92 

Boring Location: Northeast of Slip 1 
	

Surface Elcvarrort Not !Measured 

Excavation 	Geotech 
	

Date Completed 9/7/05 

Equipment: 	Geoprobe 6600 
	

Logged By  JRS of BBL 

lciwes 

D
O

A
 Material Description 

Gravel surface over fine sand and trace fine gravel. 

Bottom of Boring at 2.5 Feet. 

5 

Note: Boring number prefix "T4S1" removed for clarity. 
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# Ash Creek Associates, Inc. 
Fuvuournental and Georec hnical Consultants 

Terminal 4 Slip I 	 Project Number 	1065 - 00 
Remedial Investigation 
	 1066-00 

Phase III 

Boring Number 	SB - 93 

Boring Location: Northeast of Slip 1 
	

Surface Elevat ion Not Measured 

Contractor: 	Geotech 
	

Date Completed: 9/7/05 

Equipment: 
	Geoprobe 6600 
	

Logged By  JRS of BBL 

De
pt

h,  
fe

et  

Sd
fT

lp
Ie  

ID
  

lciLues 

D
O

A
 

Material Description 

SE3 93 0 	I No 00 

12" CLAY with some fine sand and fine gravel. 
(Loose), damp, brown, fine SAND with trace fine gravel. 

Bottom of Boring at 2.5 Feet. 

10 

Boring Number 	SB - 94 

Boring Location: Northeast of Slip 1 
	

Surface Elcvatrort Not !Measured 

Excavation 	Geotech 
	

Date Completed 9/7/05 

Equipment: 
	Geoprobe 6600 
	

Logged By  JRS of BBL 

lciwes 

D
O

A
 Material Description 

Coarse gravel surface over loose) moist, brown, fine SAND with some medium sand, trace 
gravel and clay. 

Bottom of Boring at 2.5 Feet. 

5 

Note: Boring number prefix "T4S1" removed for clarity. 

KMB00008708 



	

• 1065

Terminal 4 Slip 1 	 Project Number 	-00 
Ash Creek Associates, Inc. 	 Remedial Invest igat ion 	 1066-00 
Environmental and Georechnical Consultants 

Phase 	III 

Boring Number 	SB -95 

Boring Location: Northeast of Slip 1 Surface Elevation: Not Measured 

Contractor: 	Geotech Date Completed: 	9/7/05 

Equipment: 	Geoprobe 6600 Loggffl By: JRS of BBL 

De
pt

h,  
fe

et  

Sd
fT

lp
Ie

 ID
 

lcitties 

D
O

A
 

Material Description 

10 	 

SII-ns -0 - I No no 

Coarse gravel surface over loose) moist, brown, fine to medium SAND with trace fine 
to coarse gravel. 

Bottom of Boring at 2.5 Feet. 

Note: Boring number prefix "T4S1" removed for clarity. 
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Appendix E 
Groundwater E evation Maps 

ASH CREEK - NEWFIELDS 
8/13,07 
Revised T4S1 RI Report 
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Groundwater Elevation Plan - April I, 2005 
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Groundwater Elevation Plan - June I 2005 
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Appendix F 

Appendix D of Engineering Evaluation and 
Cost Analysis EE/CA) for Terminal 4 Removal 

Action Area Conceptual Hydrogeologic Model) 

ASH CREEK - NEWFIELDS 
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Appendix D 
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Appendix D 	Summary of Hydrogeolog c 
Characteristics 
In this section, hydrogeologic information in support of the Terminal 4 hydrogeologic conceptual model (HCM) 
is presented and discussed. The HCM is based primarily on information provided from hydrogeologic cross 
sections developed from monitoring well boring logs and on groundwater elevation, river stage, and 
precipitation data. The HCM will be used in support of the engineering evaluation/cost analysis (EE/CA) to 
evaluate contaminant transport aspects of certain Removal Action alternatives, for example, sediment capping or 
placement in an onsite confined disposal facility (CDF). 

D.1 Hydrogeologic Cross Sections 

Three hydrogeologic cross sections were developed using information obtained from monitoring well boring 
logs. Locations of the hydrogeologic cross sections are shown on Figure D-1. Hydrogeologic cross-sections A-
A', B-B', and C-C' (Figures D-2 through D-4) show the relative locations of the upland fill material, 
Unconsolidated Alluvial Deposits, and Troutdale Gravel geologic units. The upland fill material is composed of 
medium brown fine sands. Based on monitoring well boring logs (BBL, 2004) and from information provided 
in a previous upland investigation at Terminal 4 (Hart Crowser, 2000), the fine sands range in thickness from 
about 40 feet near the river to 5 feet in some upland portions of Terminal 4. The upland fill material was placed 
directly on top of the sediments that comprise the Unconsolidated Alluvial Deposits. 

Near the river (monitoring well clusters T4-MW01, T4-MW04, and T4-MW06), the Unconsolidated Alluvial 
Deposits consist of dark grey to black, fine to medium sand that is about 160 feet in thickness. In the upland 
portions of Terminal 4 (monitoring well clusters T4-MW02, T4-MW03, and T4-MW05), the Unconsolidated 
Alluvial Deposits are primarily composed of interbedded layers of fine sand, silt, clayey silt, and silty clay. 
Sediments in the Unconsolidated Alluvial Deposits in the vicinity of Gatton's Slough (monitoring well clusters 
T4-MWO2 and T4-MW03) are finer grained than are sediments in the Unconsolidated Alluvial Deposits in the 
vicinity of monitoring well cluster T4-MW05. The sediments of the Unconsolidated Alluvial Deposits are 120 
to 150 feet in thickness in the upland portion of Terminal 4. 

Gravel from the Troutdale formation was encountered at depths ranging from 142 to 200 feet below ground 
surface and at elevations ranging from -114 feet to -168 feet Columbia River Datum (CRD) at monitoring well 
T4-MWO2D and monitoring well T4-MWO6D, respectively (Figures D-2 through D-4). Gravel encountered in 
boring samples from monitoring well T4-MWO5I likely is not associated with Troutdale Gravel given the higher 
elevation (-22.2 feet CRD) at which the monitoring well T4-MWO5I gravels were encountered. 

DRAFT DOCUMENT: Do Not Quote or Cite. 
This document is currently under review by US EPA and 

its federal, state and tribal partners. and is subject to change in whole or in part. 
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D.2 Groundwater Data 

D.2.1 Groundwater Elevation Data 

Depth to groundwater measurements were conducted approximately weekly from April 29, 2004 through June 
3, 2004 and depth to groundwater values were converted to groundwater elevations (BBL, 2004). Weekly 
groundwater elevation data are presented on Figures 5-9 through 5-14 in BBL (2004) for monitoring well 
clusters T4-MWO1 through T4-MW06, respectively. 

During the study period, fluctuations in groundwater elevations greater than 4.0 feet were observed for shallow, 
intermediate, and deep groundwater at near-river monitoring well clusters T4-MW01, T4-MW04, and T4- 
MWO6 and for deep groundwater at upland monitoring well clusters T4-MWO2 and T4-MW03. The magnitude 
and direction of groundwater elevation fluctuations were similar for these wells (Figures 5-9 through 5-14 in 
BBL, 2004). The similarities in the magnitude and direction of groundwater elevation fluctuations indicate that 
a hydraulic connection exists between these depths and locations. As described in more detail in Section D.2.2, 
these groundwater elevation fluctuations appear to be correlated with river stage. Shallow and intermediate 
groundwater elevation fluctuations at upland monitoring well clusters T4-MW02, T4-MW03, and T4-MWO5 
were small (<1.0 foot) relative to the variations in groundwater elevations observed at the near-river monitoring 
well clusters. Hydraulic connectivity between shallow and intermediate groundwater at these locations may be 
impeded by layers of fine-grained materials within the Unconsolidated Alluvial Deposits and Gatton's Slough in 
the upland portion of Terminal 4. 

Based on the weekly groundwater elevation data, downward vertical hydraulic gradients were observed between 
shallow and intermediate groundwater at monitoring well clusters T4-MW03, T4-MW04, and T4-MWO5 and 
between intermediate and deep groundwater at monitoring well cluster T4-MWO2 (Table 5-1 in BBL, 2004). 
Upward vertical hydraulic gradients were observed between shallow and intermediate groundwater at 
monitoring well cluster T4-MW02. Vertical hydraulic gradient reversals were observed between shallow and 
intermediate groundwater and between intermediate and deep groundwater at near-river monitoring well clusters 
T4-MWO1 and T4-MWO6 (Table 5-1 in BBL, 2004). These apparent reversals in vertical hydraulic gradient 
may be an artifact of the method in which depth to groundwater was measured. Time lapses of up to four hours 
but generally less than one hour, occurred between depth to groundwater measurements for individual 
monitoring wells at a monitoring well cluster. As described in Section D.2.2, tidally-induced changes in river 
stage cause rapid changes in groundwater elevations in near-shore monitoring wells. These changes could result 
in apparent gradient reversals between weekly measurement periods if the depth to groundwater measurements 
were not collected within a short time duration. Additional monitoring of groundwater elevations using pressure 
transducers deployed at monitoring well clusters T4-MWO1 and T4-MWO2 is currently underway. These 
additional data will be used to evaluate vertical hydraulic gradients in greater detail. The magnitude of the 
vertical hydraulic gradient was small to moderate (from less than 0.01 to 0.1 ft/ft) at near-river monitoring well 
clusters T4-MW01, T4-MW04, and T4-MWO6 and was moderate to large (from 0.01 to greater than 0.1 ft/ft) at 
upland monitoring well clusters T4-MW02, T4-MW03, and T4-MW04. 

These data indicate that vertical groundwater flow at Terminal 4 is dynamic and may be influenced by different 
factors, such as river stage or resistance to flow by fine-grained materials, at different locations. For example, 
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variation in river stage may cause gradient reversals between hydrostratigraphic units at the near-river locations; 
however, at monitoring well cluster T4-MW02, horizontal groundwater flow in the Unconsolidated Alluvial 
Deposits may be hindered due to the confining nature of fine-grained materials located in downgradient 
Gatton's S lough. 

Pressure transducers were used to "continuously monitor groundwater pressure at 1-minute intervals at 
monitoring wells T4-MW061 and T4-MW06D. These pressure data were converted to groundwater elevations. 
In addition, a pressure transducer was used to continuously monitor Willamette River stage in Slip 3 at 10- 
minute intervals. Concurrent continuous groundwater elevation data and continuous stage data were available 
for a one-month period from April 17 to May 17, 2004 as shown on Figure 5-15 in BBL (2004). For illustrative 
purposes, weekly and continuous groundwater elevation data for monitoring well cluster T4-MWO6 were 
compared with Willamette River stage and daily precipitation for a two-week period as shown on Figure D-5. 

The Willamette River stage was tidally affected, and tidal stage fluctuations ranged from about 0.8 foot to 2.8 
feet. Groundwater elevation also appeared to be tidally affected; daily groundwater elevation fluctuations 
ranged from about 0.7 foot to 2.2 feet and were less than river stage fluctuations. A strong relation between 
river stage and the elevation of intermediate (R 2  = 0.987, p — 0) and deep (R2  — 0.983, p — 0) groundwater at 
monitoring wells T4-MWO6I and T4-MWO6D was observed during the monitoring period. When river stage 
changed, groundwater elevation at both monitoring wells changed in a similar manner (Figure D-5). This effect 
was observed for both tidally influenced changes in river stage as well as precipitation-induced changes in river 
stage. There was a time lag of about zero to 15 minutes between changes in the river stage and changes in the 
groundwater elevations at both monitoring wells, i.e., groundwater elevation changes lagged behind river stage 
changes by less than about 1/4 hour at this location. 

Given the strong interaction between river stage and groundwater elevations at monitoring wells T4-MWO6I and 
T4-MWO6D demonstrated by the pressure transducer data, weekly groundwater elevation data can also be used 
to demonstrate tidal influence on groundwater elevation at other T4 monitoring wells. Based on weekly 
groundwater elevation data, the influence of change in river stage was also observed in shallow groundwater at 
monitoring wells T4-MWO1S, T4-MWO4S, and T4-MWO6S in intermediate groundwater at monitoring wells 
T4-MWO1D and T4-MWO4I, and in deep groundwater at T4-MWO1D, T4-MWO2D, and T4-MWO3I/D (Figures 
5-9 through 5-14 in BBL, 2004). These observations indicated that in the upland fill material, Unconsolidated 
Alluvial Deposits, and Troutdale Gravel at nearshore locations (i.e., monitoring well clusters T4-MW01, T4- 
MW04, and T4-MW06), shallow, intermediate, and deep groundwater was hydraulically connected to and 
groundwater elevations were influenced by variations in stage in the Willamette River. 

Tidal influences were not observed in shallow and intermediate groundwater at upland monitoring well clusters 
T4-MW02, T4-MW03, and T4-MW05. Finer-grained materials that are present in the upland portions of the 
Unconsolidated Alluvial Deposits (including Gatton's Slough) likely dampened the tidal pressure effect so that 
the tidal signal was no longer observed in shallow and intermediate groundwater at the upland monitoring well 
clusters. The elevation of the contact between the upland fill material and Unconsolidated Alluvial Deposits 
was greater than river stage at upland monitoring well clusters for the period of record (Figures 5-6 through 5-8 
in BBL, 2004). Therefore, tidal fluctuation in river stage likely was not propagated through fine-grained 
Unconsolidated Alluvial Deposits to shallow groundwater at these upland locations. Tidal effects may be 
observed farther upland in shallow and intermediate groundwater during periods of higher river stage. 
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The magnitude and timing of variations in groundwater elevations at upland monitoring wells T4-MW02D and 
T4-MWO3I/D were similar to the magnitude and timing of variations in groundwater elevations at near-river 
monitoring wells T4-MWO1D and T4-MWO6D (Figures 5-9, 5-10, 5-11, and 5-14 in BBL, 2004). Therefore, it 
is likely that fluctuations in river stage affected deep groundwater elevations as far upland as monitoring well 
cluster T4-MW02, indicating that river stage influences groundwater elevations farther upland within the 
Troutdale Gravel as compared with the upland fill material and Unconsolidated Alluvial Deposits. This tidal 
influence on deep groundwater at monitoring well clusters T4-MW02 and T4-MWO3 suggests that the Troutdale 
Gravel is under semi-confined conditions due to the presence of fine-grained materials in the Unconsolidated 
Alluvial Deposits above the Troutdale Gravel in this portion of Terminal 4 (Fetter, 1994). 

Tidal efficiency (TE) relates the amplitude of groundwater elevation fluctuations in an aquifer to the amplitude 
of fluctuation at the tidal boundary, which at Terminal 4 is the Willamette River. Tidal efficiency at monitoring 
well cluster T4-MWO6 was estimated by dividing the change in groundwater elevation over a single tidal cycle 
by the change in river stage for the same tidal cycle. Tidal efficiency in intermediate and deep groundwater at 
monitoring well cluster T4-MWO6 ranged from about 0.7 to 0.8 for the monitoring period. Because only weekly 
depth to groundwater measurements were performed at other monitoring well clusters, TEs were not calculated 
for other locations at Terminal 4. Tidal efficiency will be evaluated for groundwater at monitoring well clusters 
T4-MWO1 and T4-MWO2 once additional depth to groundwater data collection activities have been completed. 

Relatively short-duration (i.e., 1-hour) hydraulic gradient reversals were observed between river stage and 
groundwater elevations at T4-MWO6I during the monitoring period (BBL, 2004). However, since average 
groundwater elevation at T4-MWO6I from April 27 through May 17, 2004 (5.13 feet CRD) was 0.1 feet greater 
than average river stage for this same period (5.03 feet CRD), there was a net discharge of groundwater from the 
Unconsolidated Alluvial Deposits to the river at this location for this time period. Average groundwater 
elevation at T4-MWO6D (5.02 feet CRD) was 0.11 feet lower than average groundwater elevation at T4-MWO6I 
(5.13 feet CRD) for the April 27 through May 17, 2004 time period. This difference of 0.11 feet indicates that 
there was a net potential for flow of water from the Unconsolidated Alluvial Deposits to the Troutdale Gravel at 
this location. The Troutdale Gravel aquifer is not directly connected with the Willamette River at T4. 

D.2.2 Groundwater Elevation Contours 

Groundwater elevation contour maps were developed for shallow, intermediate, and deep groundwater (Figures 
D-6 through D-8) based on river stage and depth to groundwater measurements performed on April 29, 2004. 
Since river stage is tidally affected and can vary by about 2 feet between low tide and high tide, the range of 
stage values for the time period during which groundwater elevation measurements were made was used for 
comparison with the groundwater elevations. For April 29, 2004, river stage ranged from 5.44 to 6.16 feet CRD 
during the 11:00 to 15:00 time period. 

Shallow groundwater elevations ranged from 3.55 feet CRD at monitoring well T4-MWO6S to 16.02 feet CRD 
at monitoring well T4-MWO5S on April 29, 2004 (Figure D-6). As shown, the horizontal hydraulic gradient 
direction for shallow groundwater was toward the Willamette River. Horizontal hydraulic gradient in shallow 
groundwater ranged from approximately 0.0002 to 0.02 ft/ft depending upon location at Terminal 4. The 
average horizontal hydraulic conductivity was approximately 0.01 ft/ft. Based on groundwater elevation data 
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presented in Hart Crowser (2000) and on groundwater elevation data from BBL (2004), groundwater horizontal 
hydraulic gradients were steepest at the eastern ends of Slip 1 and Slip 3. 

Intermediate groundwater elevations ranged from 2.93 feet CRD at monitoring well T4-MWO4I to 16.47 feet 
CRD at monitoring well T4-MW021 on April 29, 2004 (Figure D-7). As shown, the horizontal hydraulic 
gradient direction for intermediate groundwater was toward the Willamette River. Horizontal hydraulic gradient 
ranged from approximately 0.005 to 0.02 ft/ft depending upon location at Terminal 4. The average horizontal 
hydraulic gradient in intermediate groundwater was approximately 0.01 ft/ft. 

Deep groundwater elevations ranged from 3.35 feet CRD at monitoring well T4-MWO6D to 4.17 feet CRD at 
monitoring well T4-MWO2D on April 29, 2004 (Figure D-8). As shown, the horizontal hydraulic gradient 
direction for deep groundwater was toward the Willamette River on April 29, 2004. The average horizontal 
hydraulic gradient in deep groundwater was approximately 0.0005 ft/ft on April 29, 2004. 

D2.3 Groundwater Flow Parameters 

Results of a pumping test conducted in 1994 suggested a horizontal hydraulic conductivity, K, of about 0.023 
centimeters per second (cm/sec) (65 feet/day) for the upland fill material and upper Unconsolidated Alluvial 
Deposits near the head of Slip 3 (Hart Crowser, 2000). This K value falls within the expected range of hydraulic 
conductivity values of 10 -3  to 101  cm/sec (2.8 to 280 feet/day) for clean sands (Freeze and Cherry, 1979). Given 
the similar grain sizes of the upland fill material and Unconsolidated Alluvial Deposits in the near-river portion 
of Terminal 4 at monitoring well clusters T4-MW01, T4-MW04, and T4-MWO6 (Figures D-2 through D-4), the 
horizontal hydraulic conductivity value of 0.023 cm/sec likely is representative for the upland fill material and 
sandy layers of the Unconsolidated Alluvial Deposits. 

Pumping tests have not been conducted at Terminal 4 monitoring wells completed in Troutdale Gravel or in 
finer-grained layers of the Unconsolidated Alluvial Deposits. Based on descriptions of soils from monitoring 
well boring logs (BBL, 2004), the expected range of horizontal hydraulic conductivities for finer-grained layers 
of the Unconsolidated Alluvial Deposits is 10 -6  to 10-4  cm/sec for silt (0.0028 to 0.028 feet/day) (Freeze and 
Cherry, 1979). The expected range of horizontal hydraulic conductivities is 10 1  to 10 cm/sec for gravel (280 to 
28,000 feet/day) (Freeze and Cherry, 1979,) 

Groundwater flow velocity is estimated from the following equation: 

— Kifn e  

where v is velocity, K is horizontal hydraulic conductivity, i is the horizontal hydraulic gradient, an 
the effective soil porosity. 

The effective soil porosity, ri e, was not measured. For unconsolidated sediments, total porosity typically is 0.25 
to 0.40 for gravel, 0.25 to 0.50 for sand, and 0.35 to 0.50 for silt (Freeze and Cheery, 1979). Effective soil 
porosity typically is less than total porosity. Assuming (1) the horizontal gradients discussed above in Section 
D1.3, (2) typical values for effective porosity for poorly sorted gravel (0.30), well-sorted sand (0.30), and silt 
(0.40), and (3) typical hydraulic conductivities for gravel (2,800 feet/day) and silt (0.0028 feet/day), horizontal 
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groundwater velocities within the different geologic materials encountered in monitoring well borings at 
Terminal 4 may be approximately as follows: 

Deposit Horizontal 
Hydraulic 
Conductivity 
(feet/day) 

Average 
Horizontal 
Hydraulic 
Gradient (ft/ft) 

Effective Soil 
Porosity 

Horizontal 
Groundwater 
Velocity 
(feet/day) 

Gravel 2,800 0.0005 0.30 
Sand 65 0.01 0.30 
Silt 0.0028 0.01 0.40 

D.3 Hydrogeologic Conceptual Model 

The hydrogeologic regime at Terminal 4 is complex due to the heterogeneous grain size and differences in 
lateral extent in the upland fill and alluvial deposits. In addition, there is a distinctly strong hydraulic connection 
to Willamette River stage variations within an area generally defined as west of the former shoreline and within 
the Troutdale Gravel. This hydraulic connection is dampened by the presence of interbedded fine-grained silt 
and clay layers within the natural deposits that are generally east of the former shoreline within the 
Unconsolidated Alluvial Deposits. Therefore, a generalized interpretation of the hydrogeologic conceptual 
model relative to groundwater flow and gradient behavior is made by defining two primary areas at Terminal 4 
separated by the general location of the former shoreline, which is shown on Figure D-1. Upland fill material 
consisted primarily of well-sorted fine to medium sand; Unconsolidated Alluvial Deposits consisted of fine sand 
at near-river monitoring well cluster locations (T4-MW01, T4-MW04, and T4-MW06) and of interbedded 
layers of well sorted fine sand, silt, and clay at upland monitoring well cluster locations (T4-MW02, T4-MW03, 
and T4-MW05); and Troutdale Gravel consisted primarily of poorly sorted fine to medium gravel (Figures D-2 
through D-4). 

For the western portion of Terminal 4 (west of the former shoreline), the two geologic units of upland fill and 
Unconsolidated Alluvial Deposits combine as essentially one hydrostratigraphic unit that is above the 
underlying hydrostratigraphic unit of the Troutdale Gravel. The separation of the upland fill and 
Unconsolidated Alluvial Deposits from the Troutdale Gravel hydrostratigraphic unit in the nearshore portion of 
Terminal 4 is due to considerable differences in gradation and the resulting likelihood of order-of-magnitude 
differences in hydraulic conductivities between the upper sands and the Troutdale Gravel, but the hydraulic 
connection is evident based on groundwater level monitoring data. The similarity of grain size characteristics 
between the upland fill and underlying Unconsolidated Alluvial Deposits, which are both composed of fine to 
medium sand with less than 15% fines content and which are differentiated primarily by color, is a reasonable 
indicator that their similar transmissivity characteristics will cause the two units to function as a single 
hydrostratigraphic unit west of the historic shoreline. 

For the eastern portion of Terminal 4 (east of the former shoreline), there are three hydrostratigraphic units, 
which include the sands of the upland fill material; the finer-grained sands, silts, and clays of the 
Unconsolidated Alluvial Deposits; and the gravels of the Troutdale Gravel. As described in Section D.2.1, the 
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finer-grained materials of the Unconsolidated Alluvial Deposits act as a semi-confining unit above the Troutdale 
Gravel in this portion of Terminal 4. 

Groundwater elevations varied across Terminal 4 and were higher in the upland portions of Terminal 4 (i.e., at 
monitoring well clusters T4-MW02, T4-MW03, and T4-MW05) than at near-river portions of Terminal 4 (i.e., 
at monitoring well clusters T4-MW01, T4-MW04, and T4-MW06). The net horizontal hydraulic gradient was 
toward the river for groundwater in upland fill material, Unconsolidated Alluvial Deposits, and Troutdale 
Gravel. However, short-duration (i.e., 1-hour) gradient reversals were recorded for the Unconsolidated Alluvial 
Deposits and Troutdale Gravel and were associated with tidal changes in the river. 

Tidal fluctuations caused changes in groundwater elevations in the intermediate depth groundwater at 
monitoring well T4-MWO6I. However, based on average river stage (5.036 feet CRD) and monitoring well T4- 
MWO6I groundwater elevation (5.132 feet CRD) for the April 27 through May 17 time period, there was a net 
potential for discharge of groundwater to the river. Based on the similarity between shallow and intermediate 
groundwater elevations at monitoring well clusters T4-MW01, T4-MW04, and T4-MW06, shallow groundwater 
is expected to respond similarly to tidal variations in river stage, but net discharge will be to the river. At 
monitoring well T4-MWO6D, average groundwater elevation (5.02 feet CRD) was about 0.1 feet less than 
average groundwater elevation at monitoring well T4-MWO6I. There is a net downward vertical gradient 
between the Unconsolidated Alluvial Deposits and the Troutdale Gravel at this location. There is no direct 
connection between the Troutdale Gravel and the Willamette River at T4. 

Vertical hydraulic gradients were primarily upward at some locations (e.g., intermediate to shallow groundwater 
at monitoring well cluster T4-MWO2 ) and primarily downward at some locations (e.g., shallow to intermediate 
groundwater at monitoring well cluster T4-MWO5 and intermediate to deep groundwater at monitoring well 
cluster T4-MW02), while vertical hydraulic gradient reversals were observed between shallow and intermediate 
groundwater and between intermediate and deep groundwater at monitoring well clusters T4-MWO1 and T4- 
MW06. Variations in river stage may cause gradient reversals between hydrostratigraphic units at the near-river 
locations. At monitoring well cluster T4-MW02, horizontal groundwater flow in the Unconsolidated Alluvial 
Deposits may be hindered due to the confining nature of fine-grained materials located in downgradient 
Gatton's Slough, resulting in the observed upward vertical gradients from the Unconsolidated Alluvial Deposits 
to the upland fill material and downward vertical gradients from the Unconsolidated Alluvial Deposits to the 
Troutdale Gravel during the monitoring period. 

As demonstrated by the correlation between Willamette River stage and intermediate and deep groundwater 
elevations at monitoring well cluster T4-MW06, tidal and precipitation-induced changes in the Willamette River 
stage caused changes in groundwater elevation that were similar in magnitude and direction for groundwater in 
the Unconsolidated Alluvial Deposits and Troutdale Gravel at this location. The TE for intermediate and deep 
groundwater at monitoring well cluster T4-MWO6 was on the order of 0.7 to 0.8. Based on the magnitude of 
change in weekly groundwater elevations observed at monitoring well clusters T4-MWO1 and T4-MWO4 and at 
monitoring wells T4-MWO2D and T4-MWO3D, the TE is expected to be similar in magnitude to but slightly 
less than the TE at monitoring well cluster T4-MW06. 

Based on weekly groundwater elevation data, river stage-induced groundwater elevation changes were also 
observed for shallow, intermediate, and deep groundwater at monitoring well cluster T4-MW01, for shallow and 
intermediate groundwater at monitoring well cluster T4-MW04, and for deep groundwater at monitoring well 
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clusters T4-MW02 and T4-MW03. The observed tidal effects in deep groundwater at the upland well locations 
(monitoring well clusters T4-MWO2 and T4-MW03) likely indicate that the Troutdale Aquifer is under semi-
confining conditions due to the presence of finer-grained materials within the Unconsolidated Alluvial Deposits 
in the upland portion of Terminal 4. 
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Summary of Environmental 
Conditions at OU1 AOCs 

1. AOC RESULTS SUMMARY 
This appendix presents a discussion of analytical results by Area of Concern (AOC) to document that each area has been adequately characterized for purposes 
of the RI and the risk assessment. Further evaluation of the data is not provided herein: the risk assessment (included in Appendix A of the RI Report) evaluates 
whether any of the detected constituents of interest (COls) would pose an unacceptable risk to human or ecological receptors. AOCs are shown on Figure 5 of 
the main report and explorations are shown on Figure 6. The main report also includes a list of abbreviations. 

No significant field evidence of impacted soil was observed during the field activities, with the exception of location SB-67. Boring SB-67 (AOC 67) exhibited a 
petroleum sheen and separate phase hydrocarbons (SPH) on soil at about 12 feet to 18 feet below ground surface (bgs). 

A total of 133 surface/shallow soil samples (0 to 3 feet bgs), 49 subsurface soil samples, and 77 grab groundwater samples were collected to investigate the 48 
AOCs identified as requiring further assessment during the RI. In addition, 24 monitoring wells were installed and monitored for one year to assess groundwater 
conditions at the Facility. Tables 3 through 5 detail the chemical analyses performed on the soil, grab, and groundwater samples collected, respectively. A data 
quality review of the RI is presented in Appendix E with the laboratory data. 

The analytical results for the RI are listed in tables included in the main body of the report. These tables are: 

Tables 6 through 12 tabulate the analytical results for soil samples for total petroleum hydrocarbons (TPH), polynuclear aromatic hydrocarbons (PAHs), semi-
volatile organic compounds (SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyl (PCBs), pesticides (organochlorine and 
organophosphorous), and metals, respectively; 

Tables 13 through 19 tabulate the analytical results for groundwater samples collected from the monitoring wells during the one-year quarterly monitoring 
program for TPH, PAHs, SVOCs, VOCs, PCBs, pesticides, and metals, respectively; and 

Tables 20 through 26 tabulate the analytical results for grab groundwater samples for TPH, PAHs, SVOCs, VOCs, PCBs, pesticides, and metals, respectively. 

Each table has been split into "A" and "B" (e.g., Table 6A tabulates TPH soil data from Operable Unit 1 [OU1] and Table 6B tabulates TPH soil data in Operable 
Unit 2 [OU2]) and tabulate data from OU1 and 0U2, respectively. Consistent with the methods proposed in the RI Work Plan to assist in evaluating whether 
further investigation was needed to adequately characterize each AOC, detected concentrations were compared to the preliminary screening levels identified in 
the RI Work Plan. These screening levels are listed in Tables 6 through 26. 

ASH CRFFK - NFWFIF1 DS 
8/14/07 
	

H-1 
Appendix H - AOC Summary 

KMB00008738 



T-45 was a 675-gallon, steel, diesel aboveground storage tank (AST) used for locomotive and other 
small equipment fueling. The tank was removed in September 2003. During the October and 
December 2003 site reconnaissance by URS Corporation (URS), some spill clean-up material (i.e. 
granular adsorbent material) was found in the vicinity of the former tank indicating that some contents 
of the tank may have spilled prior to or during removal. Potential COls for AOC 1 include TPH, 
VOCs, and PAHs. 

A surface soil sample collected at boring SB-09 from 0 to 1 foot bgs was analyzed for TPH and 
PAHs. A grab groundwater sample was collected and analyzed for TPH, PAHs, and VOCs. 

TPH was not detected above the method reporting limit (MRL) in the soil sample from SB-09. Low 
concentrations of PAHs were detected but did not exceed preliminary screening levels. TPH, PAHs, 
and VOCs were not detected above the MRL in grab groundwater from SB-09 with the exception of 
naphthalene which was detected slightly above the MRL but below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment.  
This 500-gallon, heating oil underground storage tank (UST) was reportedly removed; however, the 
removal date is not known. The former tank was located inside the grain storage building. This 
building has a multi-level basement with limited access. During an October 2003 reconnaissance of 
the basement, no evidence of a UST was observed. The tank was assigned DEQ Registration File 
Number 401. Potential COls for AOC 5 include TPH, VOCs, and PAHs. Because the location of this 
UST was unknown and the area of its reported location is generally inaccessible to subsurface 
investigation, this AOC was assessed by completing explorations downgradient of the building. 

Grab groundwater from downgradient borings SB-17 and SB-26 were analyzed for TPH, VOC, and 
PAHs. 

TPH and VOCs were not detected above the MRLs in grab groundwater. No PAHs were detected 
above preliminary screening levels in the grab groundwater samples. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

A0C1 — Cargill T-45 

Explorations and Analyses: 

Results: 

AOC 5 — Cargill 1-22 

Explorations and Analyses: 

Results: 

Summary of Environmental 
Conditions at OU1 AOCs 

1.1 Operable Unit 1 
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Summary of Environmental 
Conditions at OU1 AOCs 

This 1,000-gallon, diesel UST was reportedly removed in 1989. The tank was assigned DEQ 
Registration File Number 401. Potential COls for AOC 6 include TPH, VOCs, and PAHs 

Borings: SB-02, SB-10, and SB-11. 

Soil samples were collected from approximately 1 foot and 8 feet bgs in each boring and analyzed for 
TPH. Grab groundwater samples from all three borings were analyzed for TPH, PAHs, and VOCs. 

TPH was not detected above the MRL in the soil or grab groundwater samples. VOCs were not 
detected above the MRL in the grab groundwater samples. Six PAHs were detected in grab 
groundwater from boring SB-11 at concentrations that slightly exceeded the preliminary screening 
levels. However, their presence is likely associated with sediments entrained in the sample. No 
PAHs were detected in grab groundwater above the MRLs in downgradient boring SB-02. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 6 — Cargill T-23 

Explorations: 

Analyses: 

Results: 
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The UST appears to be a former heating oil UST that was converted for use as a used oil tank. This 
UST may be the same as T-22 (AOC 5). The tank was reportedly decommissioned in 1993, and was 
assigned DEQ Registration File Number 401. Potential COls for AOC 7 include TPH, VOCs, PAHs, 
PCBs, and metals. 

Soil samples were collected at adjacent boring SB-12 at depths of 1 foot and 9 feet and were 
analyzed for TPH. 

Monitoring well MW-17 was sampled for one year (4 events) and analyzed for TPH, PAH, VOCs, 
PCBs, pesticides, metals, and SVOCs. 

Grab groundwater samples were collected from adjacent boring SB-12 and from 15 downgradient 
borings: SB-03, SB-09 through SB-12, SB-17, SB-18, SB-24 through SB-26, SB-28, and SB-36 
through SB-39 and were analyzed for TPH. 

TPH was not detected in the soil samples from SB-12. TPH was not detected above MRLs in any of 
the 15 grab groundwater samples collected directly adjacent to or downgradient of the former UST. 
TPH, PAHs and VOCs were not detected above the MRLs in the groundwater samples collected 
from monitoring well MW-17 (with the exception of toluene detected just above the MRL in the 
sample from February 1, 2005); metals and pesticides were not detected above MRLs with the 
exception of low concentrations of metals (chromium, lead, nickel, selenium, and zinc), and endrin 
ketone. The metals concentrations are consistent with concentrations observed at other waterfront 
sites and appear to be within regional background. No compounds were detected above preliminary 
screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 7 — Cargill T-85 

Explorations and Analyses: 

Results: 

Summary of Environmental 
Conditions at OU1 AOCs 

ASH CRFFK - NFWFIF1 DS 
8/14/07 
	

H-4 
Appendix H - AOC Summary 

KMB00008741 



Summary of Environmental 
Conditions at OU1 AOCs 

AOC 9 — Rail Road Track 
Staining Area 

Explorations: 

Analyses: 

Results: 

Significant petroleum staining on the east-west track on the western portion of OU1 was observed by 
URS and ATC during the site reconnaissance. The staining was identified as a recognized 
environmental condition (REC) in ATC's environmental site assessment (ESA) report. The track has 
historically been used by steam engines for moving and transferring rail cars for transportation of 
grain and flour (ATC, 2003). Potential COls for AOC 9 include TPH, SVOCs, PAHs, and VOCs. 

Borings: SB-01, 5B02, and SB-14 through SB-16. 
Monitoring Wells: MW-07 

Surface soil samples (1 to 2 feet bgs) were collected from borings SB-14 through SB-16 along the 
railroad tracks in this area and analyzed for the presence of TPH, PAHs, and SVOCs. Soil samples 
from borings SB-14 through SB-16 from depths of 3 to 5 feet bgs were collected for VOC analysis. 
Grab groundwater samples were collected from borings SB-01 and SB-02 were analyzed for TPH, 
PAHs, and VOCs. Grab groundwater samples from SB-14 through SB-16 were analyzed for TPH, 
PAH, SVOCs, and VOCs. Samples from well MW-07 were analyzed for TPH, PAHs, SVOCs, and 
VOCs. 

TPH and VOCs were not detected above MRLs in soil with the exception of residual range 
hydrocarbons in SB-14 (1 to 2 feet bgs; 780 mg/kg). PAH concentrations, where detected in soil, 
were low and below the preliminary screening levels, with the exception of benzo(a)pyrene (SB-14 
[1 to 2 feet bgs; 320 pg/kg]), which slightly exceeded the EPA Region 9 preliminary remediation 
goals (PRGs) for industrial soils and dibenzofuran that exceeded the Oregon Department of 
Environmental Quality (DEQ) Ecological Screening Level Values (SLVs) for terrestrial receptors (SB-
14 [1 to 2 feet bgs; 7.5 pg/kg]). SVOCs were not detected above the MRL. 

TPH and VOCs were not detected above MRLs in groundwater with the exception of 	1,3- 
dichlorobenzene detected slightly above the MRL in samples SB-01 and SB-02. PAH concentrations 
in groundwater were low and, with the exception of a few constituents in the samples from SB-14 and 
SB-15, were below the preliminary screening levels. The exceedances of the preliminary screening 
levels at SB-14 and SB-15 are likely due to soil entrained in the grab samples because PAH 
concentrations were below the preliminary screening levels in grab groundwater samples collected 
directly adjacent or downgradient of these borings (e.g., SB-01 and SB-02) and in monitoring well 
MW-7 (with the exception of the February 2005 sampling event due to sediment entrained in the 
sample), located downgradient of the area. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
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Summary of Environmental 
Conditions at OU1 AOCs 

and risk assessment. 

AOC 10 — Cargill Hydraulic Pump  
Area Staining  

Explorations: 

Analyses: 

Results: 

An area adjacent to the South Truck Tipper in 0U1 contained hydraulic equipment for the operation 
of the Tipper. The URS reconnaissance in October 2003 and the ATC ESA noted soil staining in the 
vicinity of this equipment (ATC, 2003). Potential COls for AOC 10 include TPH, VOCs, PAHs, and 
PCBs. 

Borings: SB-03, SB-17, and SB-18. 

Soil samples were collected at borings SB-17 and SB-18 at approximately 1 foot bgs and were 
analyzed for TPH, PAH, VOCs, and PCBs. Grab groundwater samples from each of the three 
borings in this AOC were analyzed for TPH, PAHs, and VOCs. In addition additional analysis was 
performed on the grab groundwater samples from borings SB-03 (pesticides) and SB-17 and SB-18 
(PCBs). 

TPH, VOCs, and PCBs were not detected above the MRL in soil. Low concentrations of PAHs were 
detected and dibenzofuran slightly exceeded the terrestrial SLV in soil from boring SB-18. TPH, 
PCBs, and pesticides were not detected above the MRL in the grab groundwater samples. No PAHs 
or VOCs were detected above the preliminary screening levels in the grab groundwater samples. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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A former deep well was identified by ATC on the Cargill leasehold in OU1 and was also shown in a 
1953 drawing (ATC, 2003). The drawing indicated that the well supplied water to the Dust House. 
The well was 220 feet deep and 14 inches in diameter and was located west of the grain storage 
silos. According to an Oregon Water Well Report dated April 27, 1992, the well was 
decommissioned by filling with cement. Field notes indicated that approximately 7 feet of oil were 
observed on top of water in the well at a depth of approximately 27 feet bgs. This oil may have been 
caused by the presence of a turbine pump within the well. Spencer Environmental pumped 302 
gallons of "product" from the well in April 1992, and a PCB analysis of the product did not detect 
PCBs (ATC, 2003). The Port reported the former presence of the deep well and oil within the well to 
the Oregon DEQ in a letter dated December 12, 2003. Potential COls for AOC 11 include TPH, 
VOCs, and PAHs. 

Soil samples were collected at adjacent boring SB-12 at depths of 1 foot and 9 feet and were 
analyzed for TPH. 

A monitoring well, MW-17, was installed directly adjacent to the former deep well and quarterly 
monitoring of the well was conducted for one year (4 events); groundwater samples from the well 
were analyzed for TPH, PAH, VOCs, PCBs, pesticides, metals, and SVOCs. 

Grab groundwater samples were collected from adjacent boring SB-12 and from 15 downgradient 
borings: SB-03, SB-09 through SB-12, SB-17, SB-18, SB-24 through SB-26, SB-28, and SB-36 
through SB-39 and were analyzed for TPH. 

Petroleum hydrocarbons were not observed during the installation of the borings located directly 
adjacent to the former deep well. TPH was not detected in the soil samples from SB-12. TPH was 
not detected above MRLs in any of the 15 grab groundwater samples collected directly adjacent to or 
downgradient of the former deep well. TPH, PAHs and VOCs were not detected above the MRLs in 
the groundwater samples collected from monitoring well MW-17 (with the exception of toluene 
detected just above the MRL in the sample from February 1, 2005); metals and pesticides were not 
detected above MRLs with the exception of low concentrations of a few metals (chromium, lead, 
nickel, selenium, and zinc), and endrin ketone. The metals concentrations are consistent with 
concentrations observed at other waterfront sites and appear to be within regional background. No 
compounds were detected above the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC11 — Cardin Former Deep Well  

Explorations and Analyses: 

Results: 

Summary of Environmental 
Conditions at OU1 AOCs 
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Summary of Environmental 
Conditions at OU1 AOCs 

AOC 12 — General Pesticide Usacie 

Explorations: 

Analyses: 

Results: 

The nature of the industrial activities on the OU1 property (grain and flour handling) required rodent 
and insect control, which may have included rodenticides and insecticides. The quantities, types, 
storage areas, and application areas of these pesticides are not known. Potential COls for AOC 12 
include pesticides. Specific pesticide use locations are not known at this time; however, several 
surface soil sample locations were collected across OU1 to assess for the presence of pesticides in 
surface soils of the Cargill leasehold. 

Surface soil locations: 5-1 through S-4. 
Borings: SB-12, SB-19, SB-20, and SB-32. 

Surface soil samples from the near surface (about 0.5 feet bgs) were analyzed for pesticides at the 
above locations. In addition, locations (5-1 through S-4) were analyzed for PCBs. 

Pesticides were not detected above the MRL in the majority of the samples analyzed. DDT was 
detected above the MRL in samples from SB-12 and SB-20 at low concentrations which were below 
the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

Explorations and Analyses: 

Results: 

According to aerial photographs and Facility drawings from 1919 through 1976, the transformer 
house was located on the OU1 property to the east of the grain storage building (ATC, 2003). The 
building was reportedly demolished in 1977. The area is now covered with asphalt, with no surface 
indication of the former building. Port drawings indicate that transformers were stored in the 
basement of the building. There is no information with respect to the type of transformers contained 
in the building, but the period of use for the transformers indicates PCB-containing equipment may 
have been present at one time. Potential COls for AOC 13 include TPH, PAHs, and PCBs. 

Soil samples were collected at borings SB-19 and SB-20 at approximately 8 feet bgs and were 
analyzed for TPH and PCBs. Grab groundwater samples from each of these borings were analyzed 
for TPH, PAHs, and PCBs. A groundwater sample from downgradient well MW-26 was analyzed for 
PAHs, pesticides, and metals in September 2005. 

TPH and PCBs were not detected above the MRL in soil or grab groundwater. Six PAHs were 
detected at concentrations that exceeded the preliminary screening levels in grab groundwater from 
SB-19. PAHs were not detected above the MRLs in grab groundwater from SB-20 with the exception 
of naphthalene which was detected just above the MRL and below the preliminary screening levels.  

AOC13 — Former Transformer 
House 
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Summary of Environmental 
Conditions at OU1 AOCs 

PAHs were not detected above applicable screening criteria in downgradient well MW-26. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 14 — Cargill Basement 
Level Sumps  

South Rail Car Tipper Explorations 
and Analyses: 

Truck Tipper Explorations and 
Analyses: 

Basement level sumps have been identified at OU1 at the Truck Tipper Scale and South Rail Car 
Tipper. The sump at the bottom of the South Rail Car Tipper was observed during the URS site 
reconnaissance in October 2003, and by HAI in June 2003 (Hart Crowser, 2004). Both parties 
observed dark, odorous fluid in the sump at the time of the reconnaissance. The integrity of this 
sump with respect to the underlying soils is not known, though an inspection of the sump bottom 
suggested it was concrete-lined. A float switch and sump pump was observed in the sump 
suggesting that material collected in the sump was periodically pumped out. A report prepared by 
ATC indicated 475 gallons of used oil were pumped from the truck sump in January 1989 by Spencer 
Environmental (Hart Crowser, 2004). Between 1990 and 1999, Spencer Environmental pumped and 
disposed of approximately 2,045 gallons of oil for recycling and 32, 1-gallon garbage cans of 
hydraulic oil-soaked wheat and absorbent pads. Potential COls for AOC 14 include TPH, VOCs, 
PAHs, and PCBs. 

Borings SB-03 and SB-18 were installed directly adjacent to and monitoring well MW-08 was 
installed down-gradient of the South Rail Car Tipper sump. A 1-foot depth soil sample was collected 
from SB-18 and analyzed for TPH, PAHs, VOCs, and PCBs. Groundwater samples collected from 
borings SB-03 and SB-18 and monitoring well MW-8 (up to 5 events) were analyzed for TPH, PAHs, 
VOCs, pesticides (MW-08 and SB-03 only), and PCBs (SB-18 only). Groundwater samples from well 
MW-8 were also analyzed for metals during two monitoring events. 

Boring SB-84 was installed adjacent to the Truck Tipper Sump. Borings SB-85 and SB-88 and 
monitoring well MW-26 were installed down-gradient of the Truck Tipper Sump. A 12-foot soil 
sample was collected from boring SB-84 and analyzed for TPH, VOCs, PAHs, and pesticides. A 
7.5-foot depth soil sample was collected from SB-88 and analyzed for PAHs. Grab groundwater 
samples were collected from SB-84 and SB-85 and analyzed for TPH, PAHs, VOCs, pesticides 
(SB-84 only) and PCBs. Groundwater samples collected from well MW-26 were analyzed for PAHs, 
pesticides, and metals. 
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Summary of Environmental 
Conditions at OU1 AOCs 

The soil sample from SB-18 did not contain TPH, VOCs, or PCBs above the MRLs, and PAHs were 
below the preliminary screening levels with the exception of dibenzofuran which slightly exceeded the 
terrestrial SLV. TPH and PCBs were not detected above MRLs in groundwater samples collected 
adjacent to and downgradient of this area; PAH and VOC compounds detected in the groundwater 
samples below applicable aquatic screening criteria. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

Results-South Rail Car Tipper 
Sump: 
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Historical Port maps indicate the presence of six wood-lined, below-ground cesspools in several 
locations around the grain Facility in OU1 (Hart Crowser, 2004). The earliest map depicting the 
cesspools was dated 1948, and a 1954 map indicated the cesspools were to be abandoned, though 
no method was indicated. The drawing also shows the cesspools to be lined with creosote-coated 
wood and constructed in 10-foot byl 0-foot squares, 10 feet deep. The drawings also show lines from 
the adjacent grain storage buildings leading to the cesspools; however, the sources of the lines are 
not noted. While the cesspools were most likely used for sewage disposal, this exclusive use has not 
been confirmed. URS was not able to locate the cesspools during the site reconnaissance and 
documentation with respect to the contents of the cesspools or the method for decommissioning has 
not been identified. Potential COls for AOC 15 include TPH, VOCs, PAHs, PCBs, pesticides, and 
metals. 

Borings SB-21, SB-22, SB-23, SB-24, SB-25, and SB-84 were installed directly within or adjacent to 
the footprints of the former cesspools. 

Monitoring wells MW-08, MW-17, and MW-26 were installed downgradient of one or more of the 
cesspools. 

Seven soil samples (one or more from each boring) collected between depths of 9 and 18 feet were 
analyzed for one or more of the following analytical suites: TPH, PAHs, VOCs, PCB, pesticides, and 
metals. Grab groundwater samples were collected from SB-21, SB-22, SB-23, SB-24, SB-25, and 
SB-84 and analyzed for one or more of the following analytical suites: TPH, PAHs, VOCs, PCBs, 
and pesticides. Groundwater samples from the wells MW-08, MW-17 and MW-26 were analyzed for 

AOC 15 — Abandoned Cesspools 

Explorations: 

Analyses: 

Summary of Environmental 
Conditions at OU1 AOCs 

AOC 14 — Cargill Basement Level Sumps (cont.) 
Results-Truck Tipper Sump: Soil samples collected adjacent to the Truck Tipper sump area did not contain TPH, VOCs, or 

pesticides above MRLs and PAH concentrations were below industrial PRGs. TPH, PCBs, VOCs 
(with the exception of acetone), and pesticides were below MRLs in groundwater samples collected 
at or downgradient of this area. Acetone concentrations were below applicable screening criteria. 
One or more PAHs, pesticides, or metals exceeded the screening criteria in the grab groundwater 
samples from borings SB-84 and/or SB-85 but were not detected above applicable screening criteria 
in downgradient well MW-26 (with the exception of arsenic, which was detected at concentrations 
typical of regional background). The presence of PAHs and metals in the grab groundwater samples 
appears to be due to turbidity in the sample. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Summary of Environmental 
Conditions at OU1 AOCs 

PAHs, metals, and pesticides, and MW-08 and MW-17 for TPH, VOCs and PCBs. 
AOC 15 — Abandoned Cesspools (cont.) 

Results: Residual-range TPH was detected in borings SB-22 and SB-23 ranging from 2,800 mg/kg in the 
13-foot sample from SB-23 to 16,000 mg/kg in the 17-foot sample from SB-22. A 13-foot sample 
from SB-22 did not contain TPH above the MRLs. 

The concentrations of five of PAHs exceeded industrial PRGs in the 17-foot sample from SB-22. 
Subsurface soil samples collected in adjacent borings or at shallower depths contained significantly 
lower PAH concentrations and only benzo(a)pyrene exceeded the industrial PRG in one of the 
adjacent samples (SB-23 at 13 feet bgs). PAH concentrations were below the PRGs in the other 
nearby soil samples and demonstrate that the PAH-impacted soil in the vicinity of the cesspools is 
limited in extent and below a depth of about 13 feet. 

Up to three VOCs were detected in soil from SB-21 through SB-23 above the MRLs but below the 
preliminary screening levels. One Aroclor was detected in soil from SB-23 above the MRL but below 
the preliminary screening levels. One pesticide was detected in soil from SB-22 and SB-23 above 
the MRL but below the preliminary screening levels. Arsenic was detected slightly above the regional 
background and the industrial PRG in SB-22. 

TPH, PAH, VOC, PCB, and pesticide concentrations in soil and groundwater samples collected at or 
downgradient of the cesspools located near borings SB-24/SB-25 and SB-84 were either below 
MRLs or were low and below applicable screening criteria. TPH, PAH, VOC, PCB, and pesticides 
were not detected above applicable screening criteria in downgradient wells MW-08, MW-17, and 
MW-26. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Summary of Environmental 
Conditions at OU1 AOCs 

AOC 16 — Cargill Malathion Mixing Area This area, in the approximate location of the former Millwright Shop in OU1, was observed during the 
URS reconnaissance. CLD Pacific Grain confirmed that malathion spraying activities occurred in the 
area (ATC, 2003). Both URS and ATC noted a chemical odor in and around the mixing area during a 
site reconnaissance. The mixing area consisted of a room used for bulk Malathion storage in drums 
and mixing of malathion with grain prior to shipment. Malathion use was terminated in 1997. 

Explorations: Borings: SB-25, SB-26, SB-27, and SB-28. 
Monitoring Well: MW-08. 

Analyses: Soil samples collected from about 1 foot bgs were analyzed for pesticides. Grab groundwater 
samples from SB-25, SB-26, and SB-28 were analyzed for pesticides. 

Results: A few pesticides were detected in soil just above the MRLs but significantly below the preliminary 
screening levels. DDT was detected above the preliminary screening levels in grab groundwater 
from SB-26 at an estimated concentration below the MRLs but above the MDLs (referred to herein as 
"trace" concentrations). Trace concentrations of three compounds (heptachlor, heptachlor epoxide, 
and 4-4'-DDE) exceeded the fish consumption SLV in the sample from downgradient well MW-08 
from the April 2004 monitoring event. None of these compounds exceeded the screening criteria in 
the subsequent three sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Summary of Environmental 
Conditions at OU1 AOCs 

AOC 17 — Cargill Former Millwright Shop  Port maps from 1958 and 1961 depict a Millwright Shop and Compressor House west of the Grain 
and Compressor House  Storage Operating House in OU1, which corresponds with the location of the Former Malathion 

Mixing Area (AOC 16). A UST was apparently associated with an oil-fired heating unit in the building, 
but the tank size indicated on the drawing (500-gallon) does not match the tank description of the two 
USTs documented by Century West (Century West, 1995) immediately adjacent to this AOC (see 
AOCs 21 and 22). The Millwright Shop drawing also shows the location of a former sump vault that 
drained to a sewer line. The map noted the sump was to be covered with a steel plate prior to the 
construction of the Millwright Shop. A wood-covered underground structure was observed by URS 
immediately west of this AOC during the site reconnaissance. It is not known whether this structure 
is the sump, but this structure was further evaluated during the RI. There is no documentation of the 
specific activities that occurred in the Millwright Shop or the Compressor House. Potential COls for 
AOC 17 include TPH, VOCs, and PAHs. 

Explorations: Borings: SB-25, SB-26, SB-27, and SB-28. 

Analyses: Soil samples were analyzed for TPH from about 8.5 feet bgs (SB-25, SB-26, and SB-28) or 5 feet 
bgs (SB-27). Grab groundwater samples from SB-25, SB-26, and SB-28 were analyzed for TPH, 
PAHs, and VOCs. 

Results: TPH was not detected above the MRL in the soil or grab groundwater samples. VOCs and PAHs 
were not detected above the MRL in the grab groundwater samples with the exception of 
naphthalene which was low and below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 18 — Cargill Hydraulic Oil Releases  In the western portion of OU1, two soil removal and sampling activities were conducted by Foss 
Environmental through a contract with CLD Pacific Grain. The removal activities were conducted to 
evaluate the presence of hydraulic oil contamination of soil in the vicinity of the hydraulic lift station, 
identified as Building C-11. The November 2003 soil removal revealed an additional area of visible 
petroleum hydrocarbon soil contamination, approximately 10 feet west of the hydraulic lift station and 
8 feet bgs. The appearance and odor of the soil was apparently different than the hydraulic oil 
contamination found adjacent to Building C-11 during the previous investigation. The visually 
impacted soil was not completely removed due to access limitations, and confirmation sample 
analytical results indicated that petroleum contamination remained at this location. Potential COls for 
AOC 18 include TPH. 

Explorations and Analyses: Soil samples from SB-29 and SB-30 (8 feet bgs) were analyzed for TPH. 

Results: TPH was not detected above the MRLs in soil. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 19 — Former Blacksmith Shop 

Explorations: 

Analyses: 

The former Blacksmith Shop was previously located just east of the former Transformer Building at 
OU1 and was noted on a 1924 Sanborn Fire Insurance map. According to the map, the shop was 
used for general storage, carpentry, tractor storage, and a blacksmith shop. The shop does not 
appear on a 1935 aerial photograph, and is not noted in any previous reports. The area is now 
vacant, although there is a concrete slab that may be the former foundation of the shop. The slab is 
surrounded by asphalt. The former blacksmith shop may have used fuel for a furnace or other 
equipment. Potential COls for AOC 19 include TPH, VOCs, PAHs, and metals. 

Borings: SB-31, SB-32, and SB-33. 

A surface soil sample (approximately 1-foot depth), 3-foot soil sample and a grab groundwater 
sample were collected from each boring. Surface soil samples were analyzed for TPH, PAHs, and 
metals. The deeper (approximately 3-foot) soil samples were analyzed for VOCs and the grab 
groundwater samples were analyzed for TPH, PAHs, VOCs, and metals (SB-31 and SB-32 only). 
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AOC 19 — Former Blacksmith Shop (cont.) 
Results: Metals and PAH concentrations were below industrial PRGs and VOCs were not detected above 

MRLs in the soil samples. TPH were not detected above MRLs, with the exception of the 1-foot 
sample collected from SB-31, which reported oil-range hydrocarbons at 1,200 mg/kg. Gasoline 
range hydrocarbons were reported at 6.7 mg/kg in the 1-foot sample from SB-32; however, the result 
was flagged by the laboratory and noted as not resembling a petroleum product. 

With the exception of 3.5 pg/L chloroform at location SB-32, VOCs were not detected above MRLs in 
the grab groundwater samples. Several PAHs, TPH (gasoline), copper, and lead were detected at 
low to trace concentrations in the grab groundwater samples. However, downgradient monitoring 
well MW-26 did not contain these constituents above MRLs (with the exception of arsenic, which was 
detected at concentrations typical of regional background), supporting the assumption that the 
presence of these concentrations in the grab groundwater was due to sediments entrained in the 
sample. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 20 — Cereal Foods T-19 

Explorations and Analyses: 

Results: 

This 10,000-gallon UST reportedly contained Fuel Oil #5. The removal date is not known, and 
documentation of its removal has not yet been identified. The UST was assigned DEQ Registration 
File Number 447. This file does not contain any additional information relevant to the removal of the 
UST. Potential COls for AOC 20 include TPH, VOCs, and PAHs. 

Soil samples from borings SB-34 and SB-35 (12.5 feet bgs) were analyzed for TPH. Grab 
groundwater samples from each boring were analyzed for TPH, PAHs, and VOCs. 

TPH was not detected above the MRL in the soil or grab groundwater samples. VOCs and PAHs 
were not detected above the MRL in the grab groundwater samples with the exception of 
naphthalene and 2-Methylnaphthalene which were low and below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 21 — Cereal Foods T-20 

Explorations and Analyses: 

Results: 

This 1,000-gallon, diesel UST was apparently removed in 1989; however, documentation of its 
removal has not yet been identified. The UST was assigned DEQ Registration File Number 447. 
This file does not contain any additional information relevant to the removal of the UST. Potential 
COls for AOC 21 include TPH, VOCs, and PAHs. 

Soil samples from borings SB-36 and SB-37 (7.5 feet bgs) were analyzed for TPH. Grab 
groundwater samples from each boring were analyzed for TPH, PAHs, and VOCs. 

TPH was not detected above the MRL in the soil or grab groundwater samples. VOCs and PAHs 
were not detected above the MRL in the grab groundwater samples with the exception of 
naphthalene and 2-methylnaphthalene which were low and below the preliminary screening levels. 
Chrysene was detected in grab groundwater at a low concentration that slightly exceeded the fish 
consumption SLV in SB-37 but no in downgradient monitoring well MW-08. 

These results support that the former UST did not significantly impact soil or groundwater and the 
AOC has been sufficiently characterized. 

AOC 22 — Cereal Foods T-21  

Explorations: 

Analyses: 

Results: 

This 1,000-gallon UST reportedly contained Fuel Oil #2. The removal date is not known, and 
documentation of its removal has not yet been identified. The UST was assigned DEQ Registration 
File Number #447. This file does not contain any additional information relevant to the removal of the 
UST. Potential COls for AOC 22 include TPH, VOCs, and PAHs. 

Borings: SB-38 and SB-39. 

One soil sample each from borings SB-38 and SB-39 were collected at a depth of approximately 9- 
feet and analyzed for TPH. Grab groundwater from each boring was analyzed for TPH, PAHs, and 
VOCs. 

TPH was not detected in soil or grab groundwater above the MRL. No PAHs were detected above 
the preliminary screening levels. VOCs were not detected above the MRLs. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 24 — Cafeteria Oil -Storage UST  A 1965 drawing obtained from the Port shows an oil-storage UST adjacent to the former cafeteria at 
OU1. No additional documentation is available. Potential COls for AOC 24 include TPH, VOCs, and 
PAHs. 

Explorations: Borings: SB-40 and SB-41. 

Analyses: 

Results: 

Soil samples from approximately 13 feet were collected from each boring and analyzed for TPH. 
Grab groundwater from each boring was analyzed for TPH, PAHs, and VOCs. 

TPH was not detected in soil or grab groundwater above the MRL. Anthracene was detected above 
the MRL in both grab groundwater samples at concentrations below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 25 — Waste Pile 

Explorations and Analyses: 

Results: 

A waste pile was identified at OU1 during the URS site reconnaissance in October 2003. The pile 
contained used vehicle tires, scrap metal, and railroad ties. The waste pile was subsequently 
removed, but the period of use and historical disposal practices with respect to this waste pile were 
not identified. Potential COls for AOC 25 include TPH, VOCs, SVOCs, PAHs, PCBs, and metals. 

Surface soil (0.5 to 1.5 feet bgs) from boring SB-42 was analyzed for TPH, SVOCs, PCBs, and 
metals. Soil from 5 to 6 feet bgs was analyzed for VOCs. Grab groundwater was analyzed for TPH, 
PAHs, SVOCs, VOCs, and PCBs. 

TPH, SVOCs, PCBs, and VOCs were not detected in soil above the MRL. Metals were detected in 
soil at low concentrations consistent with regional background values and below the preliminary 
screening levels. PAHs were detected in the surface soil sample and the grab groundwater sample at 
low concentrations that did not exceed the preliminary screening levels. TPH, SVOCs, VOCs, and 
PCBs were not detected above the MRL in the grab groundwater sample. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 26 — Former Gas Fueling Station  A 1966 map and historical information indicate the presence of a gas fueling station along the 
southern side of Carroll Road, which is located northeast of the Gearlocker building. The gas station 
was apparently used during the U.S. Army Transport Service (ATS) tenancy at the site, between the 
period of 1942 and 1947. Existing information does not reference a gasoline storage tank associated 
with this AOC. Potential COls for AOC 26 include TPH, VOCs, PAHs, and metals. 

Explorations and Analyses: 

Results: 

Grab groundwater from borings SB-43 and SB-44 were analyzed for TPH, PAHs, VOCs, and metals. 

TPH and VOCs were not detected above the MRL in the grab groundwater samples. Metals were 
detected at concentration consistent with regional background and below the preliminary screening 
levels. Four PAHs in SB-43 were detected at low concentrations that exceeded a screening level. 
Downgradient grab groundwater and monitoring well samples did not contain PAHs above the 
preliminary screening levels supporting the assumption that the presence of these concentrations in 
the grab groundwater was due to sediments entrained in the sample. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 27 — Former Transformer  Interviews with Port employees indicate this area was used for staging and loading PCB-containing 
materials in and out of the former Warehouse No. 5 and to stage transformers and capacitors with Handling Area  PCB oil prior to removal and disposal. The former transformer handling area was located at the 
western edge of OU1. Soil staining was observed at the base of the loading ramp during the time of 
PCB-material handling. Potential COls for AOC 27 include TPH, PAHs, and PCBs. 

Explorations: 

Analyses: 

Surface soil location: S-31. 
Borings: SB-45, SB-46, and SB-47. 
Monitoring Well: MW-01 s. 

Shallow soil samples (0.5 to 2 feet bgs) were collected at each location and were analyzed for TPH 
and PCBs. The shallow soil samples from borings SB-45 through SB-47 were also analyzed for 
PAHs. Grab groundwater samples were collected at each location (with the exception of S-31) and 
were analyzed for TPH, PAHs, and PCBs (with the exception of SB-45). Groundwater from well 
MW-01 s was analyzed for TPH, PAHs, VOCs, and PCBs. 
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AOC 27 — Former Transformer Handling Area (cont.) 
Results: PCBs were below the MRLs in SB-45. Benzo(a)pyrene and dibenzofuran slightly exceeded the 

screening criteria in SB-45 (250 and 9.8 pg/kg, respectively). TPH was below MRLs in the soil 
samples with the exception of the residual range, which was detected in one sample at low 
concentration (T4S1SB-45; 120 pg/kg). TPH and PCBs were not detected above MRLs in the grab 
groundwater samples or groundwater from well MW-01 s. Low concentrations of a few PAHs were 
detected above the screening criteria in the grab groundwater samples; however, their presence is 
likely associated with sediments entrained in the sample. No PAHs or VOCs were detected in well 
MW-01s above the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 28 — Possible Drum Burial Area 

Explorations: 

Results: 

Interviews with Port employees indicate drums may have been buried in the western portion of OU1. 
Previous geophysical testing of the area revealed anomalies (Geopotential, 1993). Potential COls for 
AOC 28 include TPH, VOCs, PAHs, PCBs, pesticides, and metals. 

Soil samples (0.5 to 2 feet bgs) from borings SB-48, SB-49, and SB-50 were analyzed for PAHs, 
pesticides and metals. Grab groundwater from each boring was analyzed for TPH, PAHs, VOCs, 
PCBs, and pesticides. 

PAHs and pesticides were not detected above the MRL in the soil samples. The detected 
concentrations of metals in soil were consistent with the regional background values and below the 
preliminary screening levels. TPH, VOCs, PCBs, and pesticides were not detected above the MRLs 
in grab groundwater. Two PAHs were detected in grab groundwater from SB-48 at low 
concentrations below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 29 — Schnitzer Auto Fluff Area 

Explorations: 

Analyses: 

Results: 

Activities occurring on the Schnitzer Steel property, immediately north of OU1, include automobile 
demolition and metal recycling. These activities result in generation of dust, particulate matter, and 
projectiles that accumulate on the ground surface at OU1 along the northern border with the 
Schnitzer property. Potential environmental impacts at OU1 resulting from the adjacent automobile 
demolition and metal recycling are not known. Potential COls for AOC 29 include TPH, SVOCs, 
PAHs, PCBs, and metals. 

Surface soil locations: S-5, S-6, and S-7. 
Monitoring Well: MW-24 

The surface soil samples were analyzed for TPH, PAHs, PCBs, and metals. Groundwater from well 
MW-24 were analyzed for TPH, PAHs, SVOCs, VOCs, PCBs, and metals for three quarters. 

TPH was not detected in surface soil with the exception of S-7 with 100 and 960 mg/kg in the diesel 
and residual range, respectively. The laboratory notes indicate that chromatogram did not resemble 
the petroleum standard. Five PAHs in sample S-7 slightly exceeded the industrial PRG. PCBs were 
detected at low concentrations below the preliminary screening levels. The concentrations of up to 
six metals exceeded the regional background and the preliminary screening levels values in soil 
samples S-5 and S-7. TPH, SVOCs, and PCBs were not detected above the MRLs for groundwater 
from well MW-24. Several PAH concentrations slightly exceeded the preliminary screening levels 
from well MW-24 during the February 2005 sampling event. These exceedances were not observed 
in the other quarters of monitoring and are likely related to soil entrained in the samples. Toluene 
was detected in groundwater from the February 2005 sampling event at a low concentration below 
the preliminary screening levels. Metals were detected at low concentrations that were below the 
preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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AOC 69 — Former PCB-Containing 
Transformer Locations 

Results: 

The former locations of transformers at OU1, as they could be identified, are noted on Figure 7. 
Potential COls for AOC 69 include TPH, PAHs, and PCBs. Due to the limited information available, 
RI field activities were conducted at those transformer locations for which reliable location information 
was obtained. 

Surface Soil Sample Locations: 5-11 through S-19. 

Two surface soil samples (0 to 6 inches) were collected from location S-12 and S-13 and were 
analyzed for TPH, PAHs, and PCBs. Additional soil samples were collected at S-12 and S-13 from 6 
to 12 inches bgs and 2-feet, and at five locations (S-15 through S-19) around S-12 and S-13 to define 
the lateral and vertical extent of PAHs in this area. 

TPH was not detected above the MRL and PCB concentrations were below the preliminary screening 
levels. Several PAHs from S-12 and S-13 exceeded the preliminary screening levels. Follow-up 
samples from S-15 through S-19 indicate that the area of elevated PAH concentrations is limited both 
laterally and vertically. The PAH concentrations dropped dramatically between the 0 to 6-inch 
samples and the 6- to 12-inch samples at both S-12 and S-13, supporting that the elevated PAH 
concentrations in the 0 to 6-inch samples is likely due to the presence of asphalt in surface soil (and 
not releases from the former transformers). The PAH results for the surrounding samples (S-15 
through S-19) collected from 0.5 to 1 foot bgs support the conclusion that the elevated PAH 
concentrations in samples S-12 and S-13 (e.g., where several to numerous PAH compounds exceed 
PRGs) are limited to the upper foot of soil in limited areas around S-12 and S-13. The results 
demonstrate that this AOC has been adequately characterized for the purposes of the RI and risk 
assessment. 

Explorations: 

Analyses: 
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AOC 76 — Cargill Former 
Machinery Shop 

Explorations: 

Analyses: 

Results: 

A 1958 map identified a machinery shop west of the Cargill Office Building and north of the former 
Warehouse No. 8 at OU1. The specific activities associated with this shop are not known, but may 
have included fuel-powered equipment or the use of industrial chemicals. Potential COls for AOC 76 
include TPH, VOCs, PAHs, and PCBs. 

Borings: SB-82 and SB-83. 

Surface soil samples (about 1 foot bgs) were collected from borings SB-82 through SB-83 were 
analyzed for TPH and PAHs. Soil samples from depths of 3 to 3.5 feet bgs were collected for VOC 
analysis. Grab groundwater samples were analyzed for TPH, PAHs, VOCs, and PCBs. 

TPH and VOCs were not detected above the MRLs in soil or grab groundwater. PCBs were not 
detected in grab groundwater. The detected concentrations of PAHs in soil were low and below the 
preliminary screening levels. The concentrations of up to four PAHs in grab groundwater slightly 
exceeded. PAHs did not exceed the preliminary screening levels in monitoring well MW-01s 
supporting that the PAHs in the grab groundwater samples are likely due to sediment entrained in the 
samples. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 77 — Former Cold Storage 
Plant UST 

A 1977 Port drawing shows a 2,500-gallon oil UST along the east side of the former cold storage 
plant, and adjacent to a boiler room. The drawing is a demolition plan for the removal of the cold 
storage plant and includes instructions to "dig out and remove 2,500 gallon oil tank." Therefore, the 
UST appears to have been removed, but there is no record of its removal. Potential COls for AOC 
77 include TPH, VOCs, and PAHs. 

Soil samples from about 8 feet bgs from borings SB-86 and SB-87 were analyzed for TPH. Grab 
groundwater samples were analyzed for TPH and VOCs. 

TPH was not detected above the MRL in soil or groundwater. VOCs were not detected above the 
MRLs with the exception of acetone which was low and below the preliminary screening levels. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

Explorations and Analyses: 

Results: 
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AOC 78 and 80 — Storm Drain  
Catch Basins.  

Explorations: 

Analyses: 

Results: 

Two storm drain catch basins (one to the west and one to the east of the north row of the large grain 
storage tanks) were identified by longshoremen who previously worked at the Facility as having 
received waste/excess pesticides during Cargill's operations at the Facility. 

Borings SB-89 and SB-90 were located adjacent to these catch basins to assess whether residual 
constituents were present. 

Samples were collected between 1 and 3 feet at each location and analyzed for TPH, PAHs, 
pesticides, and metals. 

No field evidence of petroleum sheens or other constituents were observed during the installation of 
the borings. Diesel-range petroleum hydrocarbons were not detected at either location. Residual-
range hydrocarbons were below the MRL at both locations; however, A trace concentration of 55 
mg/kg was reported above the method detection limit (MDL) in the sample from SB-89. PAHs were 
in general not detected above the MRL; detected concentrations were low and below industrial 
PRGs. Pesticides were not detected above the MRLs; several pesticides (gamma chlordane, alpha 
chlordane,4,4-DDE, 4,4-DDE, 4,4-DDT, dieldrin, and endrin ketone) were reported as trace values 
above the MDL. These trace values and the MRLs were below industrial PRGs. The concentrations 
of chromium and zinc slightly exceeded the regional background value and the terrestrial SLV in the 
sample from boring SB-89. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 79 — Pump at Cargill with 
Hydraulic Oil Leak.  

Explorations: 

Analyses: 

Results: 

A pump formerly located in the center of the large grain storage tank area in the former Cargill 
operating area was identified by longshoremen who previously worked at the Facility as historically 
leaking hydraulic oil. 

Boring: SB-91. 

A sample was collected from 0.5 to 2.5 feet and analyzed for diesel-range and residual-range 
petroleum hydrocarbons. 

No field evidence of petroleum sheens or other constituents were observed during the installation of 
the boring. Diesel-range hydrocarbons were not detected above the MRL of 26.3 mg/kg. Residual- 
range hydrocarbons were detected at 74.3 mg/kg. The results support that releases, if any, from the 
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former pump have not significantly impacted soil at the Facility. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 81 and AOC 82, Waste Areas  
(Creosote).  

Explorations: 

Analyses: 

Results: 

According to information provided to the DEO by former longshoremen at the Cargill Facility, 
creosoted waste was dumped in two areas. 

Two borings were located in each area (SB-92 and SB-93; SB-94 and SB-95). 

One shallow (approximately 1-foot depth) soil sample was collected from each location and analyzed 
for TPH, PAHs, pesticides, and metals. 

No field evidence of petroleum sheens or other constituents were observed during the installation of 
the borings. Diesel-range hydrocarbons were not detected above MRLs in the samples. Residual-
range hydrocarbons were not detected above MRLs in the samples from AOC 81; residual-range 
hydrocarbons were detected slightly above the MRL in both samples from AOC 82 (e.g., at 
concentrations between 55 and 79 mg/kg. PAH concentrations, where detected, were below 
industrial PRGs, with the exception of benzo(a) pyrene at locations T4S1SB-92 and T4S1SB-95. 
DDE was detected above the MRL in soil from SB-95 but below the preliminary screening levels. 
The detected concentration of lead in soil slightly exceeded the regional background value and 
terrestrial SLV from borings SB-92, SB-93, and SB-95. Zinc slightly exceeded the regional 
background value and terrestrial SLV in soil from SB-95. 

These results showed only intermittent detections of a few constituents and indicate that the 
presence of the former waste areas has been adequately characterized for the purposes of the 
remedial investigation and risk assessment. 
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This tank is described as a 10,000-gallon UST of unknown contents that was reportedly removed. 
The removal date is not known, and documentation of its removal has not yet been identified. 
Assuming the tank was used for petroleum product storage, potential COls for AOC 54 include TPH, 
VOCs, PAHs, PCBs, and metals. 

Borings: SB-51 and SB-52. 

Soil samples from SB-51 (2 and 11 feet bgs) and SB-52 (12 feet bgs) were analyzed for TPH. The 2- 
foot sample from SB-51 was also analyzed for VOCs. Grab groundwater samples from each boring 
were analyzed for TPH, PAHs, VOCs, PCBs, and metals. 

Low concentrations of TPH in the diesel (88 mg/kg) and residual range (190 mg/kg) were detected in 
the 2-foot soil sample from SB-51 although the analytical laboratory notes indicate the 
chromatographic fingerprint does not resemble a petroleum product. TPH was not detected above 
MRLs in the 11 and 12 foot samples from SB-51 and SB-52, respectively. VOCs were not detected 
in soil above the MRL with the exception of acetone which was low and below the screening criteria. 

TPH, PCBs, and VOCs were not detected in grab groundwater above the MRLs with the exception of 
toluene detected in SB-51 at a low concentration below the preliminary screening levels. 

Up to seven PAHs were detected in grab groundwater at low concentrations that slightly exceeded 
the preliminary screening levels. With the exceptions of one sampling event (May 2005) at 
downgradient well MW-16, PAHs were not detected above the preliminary screening levels during 
the quarterly sampling. 

The concentration of several metals in grab groundwater (total and dissolved) exceeded the aquatic 
SLVs. None of these compounds exceeded the preliminary screening levels for groundwater from 
well MW-16. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 54 — Hall-Buck T-24  

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 

1.2 Operable Unit 2 
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Interviews with Port employees and photographs from 1988 indicate the presence of a railcar wash 
shed in the southern portion of 0U2, which is northwest of the Kinder Morgan buildings. The 
photographs do not show the drainage system of the wash area, but the location of the building and 
the activities in the photos indicate the shed may have been used to rinse ore and other bulk material 
dust from railcars prior to traveling off site. Potential COls for AOC 57 include TPH, VOCs, PAHs, 
and metals. 

Borings: SB-53 and SB-54. 
Monitoring Well: MW-16. 

Surface soil (0.5 to 1 foot bgs) from boring SB-53 was analyzed for TPH, VOCs, and metals and from 
SB-54 for PCBs. Surface soil from MW-16 was analyzed for PCBs, pesticides, and metals. Grab 
groundwater from both borings was analyzed for TPH, PAHs, VOCs, and metals. Groundwater from 
well MW-16 was analyzed for TPH, PAHs, VOCs, PCBs, and metals. 

TPH and VOCs were not detected above the MRL in surface soil. The concentrations of metals 
detected in soil from SB-53 were low but exceeded the terrestrial SLV for lead and zinc. DDT was 
detected just above the detection limit and below the preliminary screening levels in surface soil from 
MW-16. PCBs were not detected above the MRLs with the exception of Aroclor 1260 in soil from 
MW-16. 

TPH was not detected in grab groundwater above the MRLs. Low concentrations of one or more 
VOCs and PAHs were detected below the preliminary screening levels. The detected concentrations 
of copper (total only) and zinc (total and dissolved) exceeded the aquatic SLVs. The total copper 
concentration slightly exceeded the aquatic SLV in MW-16 in August 2004 but the dissolved copper 
concentrations were consistently below the screening criteria. 

TPH and PCBs were not detected in groundwater from well MW-16. With the exception of one 
sampling event (May 2005) at well MW-16, PAHs were not detected above the preliminary screening 
levels during the quarterly sampling. These exceedances were not repeated in the other quarters of 
monitoring and are likely related to soil entrained in the samples. One detected VOC (carbon 
disulfide) slightly exceeded the aquatic SLV in well MW-16 in February 2005. No other exceedances 
were identified. Chloroform was detected in well MW16 for three sampling rounds but the screening 
criteria were not exceeded. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 

AOC 57 — Kinder Morgan Former 
Railcar Wash Area 

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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Summary of Environmental 
Conditions at 0U2 AOCs 

and risk assessment. 

AOC 58 — T-26 

Explorations and Analyses: 

Results: 

This tank is reported as a gasoline UST of unknown size or construction, and was formerly located 
along the west side of former building 334. An asphalt patch observed next to the building foundation 
indicates this tank may have been removed; however, records documenting its removal were not 
identified. This tank may be the same as T-44 (AOC 60). Potential COls for AOC 58 include TPH, 
VOCs, PAHs, and metals. 

Soil from approximately 7.5 feet bgs was analyzed for TPH in borings SB-55 and SB-56. Grab 
groundwater from both borings was analyzed for TPH, PAHs, VOCs, and metals. Groundwater from 
MW-11 was analyzed for TPH, PAHs, VOCs, pesticides, and metals. 

TPH was not detected above the MRL in soil. TPH and VOCs were not detected in grab 
groundwater above the MRLs. Metals were not detected above the preliminary screening levels in 
the grab groundwater samples from the borings and in groundwater from well MW-11. Three PAHs 
were detected in grab groundwater above the preliminary screening levels in each boring but not in 
the groundwater sample from well MW-11. The trace concentration of 4,4'-DDT exceeded the 
screening criteria in groundwater from MW-11 in September 2004. The concentrations of 4,4'-DDT 
were below the screening criteria in the other sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Summary of Environmental 
Conditions at 0U2 AOCs 

This tank is reported as a diesel UST of unknown size or construction, and was formerly located 
along the west side of former building 334. This tank may be the same as T-26 (AOC 58). Potential 
COls for AOC 60 include TPH, VOCs, PAHs, and metals. 

Soil from approximately 8 feet bgs was analyzed for TPH in borings SB-57 and SB-58. Surface soil 
(1 to 2 feet bgs) from SB-58 was analyzed for TPH, VOCs, and metals. Grab groundwater from both 
borings was analyzed for TPH, PAHs, VOCs, and metals. Groundwater from MW-11 was analyzed 
for TPH, PAHs, VOCs, pesticides, and metals. 

TPH was not detected above the MRL in soil. TPH and VOCs were not detected in grab 
groundwater above the MRLs. Metals were not detected above the preliminary screening levels in 
the grab groundwater samples from the borings and in groundwater from well MW-11. Up to six 
PAHs were detected in grab groundwater above the preliminary screening levels in each boring but 
not in the groundwater sample from well MW-11. The trace concentration of 4,4'-DDT exceeded the 
screening criteria in groundwater from MW-11 in September 2004. The concentrations of 4,4'-DDT 
were below the screening criteria in the other sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 60 — City CPD T-44 

Explorations and Analyses: 

Results: 

ASH CRFFK - NFWFIF1 DS 
8/14/07 
	

11-29 
Appendix H - AOC Summary 

KMB00008766 



Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 61 — Groundwater Seeps 

Explorations: 

Analyses: 

Results: 

Three groundwater seeps, labeled North, Middle, and South Seeps, were observed at the base of the 
Ro-Ro Dock at the head of Slip 1 by DEQ during an April 30, 2001 site visit. Seeps were also 
observed on November 4, 2002 by HAI, whose subsequent grab sampling of the three seeps showed 
diesel- and oil-range petroleum hydrocarbons at 180 and 1,200 parts per billion (ppb) at the South 
Seep (HAI, 2003a). Hydrocarbons were not detected at the North or Middle Seeps. PAHs were 
detected in all of the samples collected, but only the concentrations of benzo(a)anthracene and/or 
benzo(a)pyrene in South and Middle Seeps exceeded DEQ screening level values for aquatic 
receptors in fresh surface water. VOCs were not detected in any of the samples collected. Only two 
of the seeps were observed by URS during the October 2003 reconnaissance. Potential COls for 
AOC 61 include TPH, VOCs, PAHs, and pesticides. 

Borings: SB-05 and SB-06. 
Monitoring Wells: MW-03s, MW-09, and MW-10. 

Grab groundwater from each boring was analyzed for TPH, PAHs, VOCs, and pesticides. 
Groundwater samples from monitoring wells MW-09 and MW-10 were analyzed for TPH, PAHs, 
VOCs, PCBs, pesticides, and metals. Groundwater samples from MW-03s were analyzed for TPH, 
PAHs, SVOCs, and pesticides. 

TPH and PAHs were not detected above the MRLs grab groundwater. Up to two VOCs were 
detected at low concentrations below the preliminary screening levels in grab groundwater. No 
VOCs were detected above the MRLs in the wells MW-09 and MW-10. Several VOCs were detected 
at low concentrations in well MW-03s with only one exceedance of the fish consumption SLV for PCE 
in January 2005. No SVOCs were detected in groundwater from well MW-03s. 

PAHs were generally not detected above the MRL in samples from monitoring wells 	MW-03s, 
MW-09, and MW-10. Metals were not detected above the preliminary screening levels in wells MW-
09 and MW-10. PCBs and SVOCs were not detected above the MRLs in groundwater. 

The trace concentration of 4,4'-DDT exceeded the screening criteria in MW-09 in February 2005. 
The concentrations of 4,4'-DDT were below the screening criteria in the other sampling events. The 
trace concentration of dieldrin exceeded the screening criteria in well MW-10 in April 2004 but not in 
the other sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Historical Port maps note the location of a sloped truck scale with a sump northwest of the former 
PM-Ag tank farm on 0U2. The truck scale area is currently in use by IRM, and contains a concrete 
sump and pump that discharges to a surface infiltration area immediately east of the truck scale. 
Potential COls for AOC 62 include TPH, PAHs, VOCs, and metals. 

Borings: SB-05, SB-59 and SB-60. 
Monitoring Wells: MW-09, and MW-10 

Grab groundwater samples from each boring were analyzed for TPH, PAHs, VOCs, and metals (with 
the exception of SB-05). Groundwater samples from monitoring wells MW-09 and MW-10 were 
analyzed for TPH, PAHs, VOCs, PCBs, pesticides, and metals. 

TPH was not detected above the MRLs in grab groundwater or groundwater from the monitoring 
wells. VOCs were not detected above the MRLs in grab groundwater with the exception of 1,3- 
Dichlorobenzene in SB-05 (which was significantly below the preliminary screening levels). No 
VOCs were detected above the MRLs in the wells MW-09 and MW-10. 

Low concentrations of up to seven PAHs were detected in grab groundwater and exceeded the 
preliminary screening levels. However, PAHs were generally not detected above the MRL in 
samples from monitoring wells MW-09 and MW-10. The metals concentrations in groundwater from 
the borings and wells were below the preliminary screening levels and consistent with the expected 
background concentrations. PCBs were not detected above the MRLs in groundwater. 

The trace concentration of 4,4'-DDT exceeded the screening criteria in MW-09 in February 2005. 
The concentrations of 4,4'-DDT were below the screening criteria in the other sampling events. The 
trace concentration of dieldrin exceeded the screening criteria in well MW-10 in April 2004 but not in 
the other sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 62 — Sloped Truck Scale  
with Sump  

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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Ore and other bulk raw products were handled at Pier 2 with gantry and container cranes beginning 
in 1921 until 1996 at 0U2, at which point the warehouses, cranes and docking areas were 
decommissioned. Pier 4 is currently used for off-loading bulk materials, but this does not include ore 
or raw product. Pencil pitch was handled from 1978 to 1998 at Pier 4 (see AOC 73). Soda ash is the 
only product stored and transported at Pier 4 since 1998 (Donovan and Associates, 1998; AINW, 
2003; BBL, 2004). Potential COls for AOC 63 include metals. 

Borings: SB-07 and SB-08. 
Monitoring Wells: MW-12 through MW-16. 

Soil from about 2 feet bgs in each boring was analyzed for metals. Grab groundwater from the 
borings was analyzed for TPH, PAHs, VOCs, and metals. Groundwater from monitoring wells MW-
13 through MW-16 was analyzed for TPH, PAHs, VOCs, and metals (except MW-14). In addition, 
groundwater from wells MW-15 and MW-16 were analyzed for PCBs and groundwater from MW-12 
for metals. 

Metals in soil were detected at concentrations below the regional background and screening level 
values. TPH was not detected in grab groundwater above the MRLs. Up to three VOCs were 
detected at concentrations below the preliminary screening levels. Up to seven PAHs exceeded the 
preliminary screening levels in SB-08. With the exception of one sampling event (May 2005) at well 
MW-16, PAHs were not detected above the preliminary screening levels during the quarterly 
sampling. Several PAHs slightly exceeded the preliminary screening levels from well MW-16 during 
the February 2005 sampling event. These exceedances were not observed in the other quarters of 
monitoring and are likely related to soil entrained in the samples. 

The metals concentrations in groundwater from the borings and wells were below the preliminary 
screening levels and consistent with the expected background concentrations. Low concentrations of 
some metals were detected in samples from the groundwater monitoring wells; however, with a few 
exceptions, the concentrations were consistently below aquatic the preliminary screening levels. 
Exceptions included the following: 

AOC 63 — Former Ore/Product 
Handling and Storage Locations 

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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• Total chromium slightly exceeded the aquatic SLV for hexavalent chromium in wells MW-12 and 
MW-15 in one event (May 2005); the total chromium concentration was below the SLVs in the 
subsequent event and dissolved chromium concentrations in this well are below SLVs; 

Results cont. 

Total copper concentrations slightly exceeded the aquatic SLV in wells MW-15 (May 2005) and 
MW-16 (August 2004); total copper did not exceed the SLVs in samples from these wells during 
other events and the dissolved copper concentrations have been consistently below SLVs in both 
wells; and 

Total lead concentration exceeded the aquatic SLV in well MW-15 in May 2005 but did not 
exceed during any of the preceding sampling events nor have the dissolved lead concentrations 
in samples from this well exceeded the SLVs. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

A Fumigation Plant was constructed in 1923 south of the PM-Ag office buildings in 0U2 and was 
operated until 1955, when it was demolished. Under the operations of H.N. Leckenby, the building 
was used to fumigate Asian cotton, peanuts, rice, beans, and other foods. Prior to the 1940s, 
pesticides were based on inorganic compounds, including arsenic, mercury, copper, or lead. DDT 
was invented in 1939, and became widely used after the 1940s. Fumigants used in the 1930s and 
1940s include VOCs such as methyl bromide, ethylene dibromide (EDB), 1,3-dichloropropene, and 
1,2-dibromo-3-chloropropene (DBCP). Potential COls for AOC 64 include pesticides, metals, and 
VOCs. 

Borings: SB-06, SB-61, and SB-62. 
Monitoring Wells: MW-10 and MW-11. 

Grab groundwater from borings SB-61 and SB-62 were analyzed for VOCs, pesticides, and metals. 
Grab groundwater from boring SB-06 was analyzed for TPH, PAHs, VOCs, and pesticides. 
Groundwater samples from monitoring wells MW-10 and MW-11 were analyzed for TPH, PAHs, 
VOCs, PCBs (MW-10 only), pesticides, and metals. 

AOC 64 — Former Leckenbv 
Fumigation Plant 

Explorations: 

Analyses: 

Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 63 — Former Ore/Product Hand ing and Storage Locations (cont.) 
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TPH and PAHs were not detected above the MRLs grab groundwater. Up to two VOCs were 
detected at low concentrations below the preliminary screening levels in grab groundwater. No 
VOCs were detected above the MRLs in the wells MW-10 and MW-11. 

Results: 

The trace concentrations of up to two pesticides were detected at low concentrations that exceeded 
the preliminary screening levels in grab groundwater from SB-61 (4,4'-DDT and heptachlor epoxide) 
and SB-62 (4,4'-DDT). The trace concentration of aldrin and 4,4'-DDT exceeded the screening 
criteria in well MW11 in September 2004 but none of the other sampling events. The trace 
concentration of 4,4'-DDD exceeded the screening criteria in well MW-11 in March 2004 but none of 
the other sampling events. The trace concentration of dieldrin exceeded the screening criteria in well 
MW-10 in April 2004 but none of the other sampling events. 

PAHs were generally not detected above the MRL in samples from monitoring wells MW-10 and MW-
11. The concentrations of metals in grab groundwater and samples from wells MW-10 and MW-11 
were low and below the preliminary screening levels. PCBs were not detected above the MRLs in 
groundwater from MW-10. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

During the Army Transport Services (ATS) tenancy of Terminal 4, a building was constructed in 1943 
for disinfestation of military personnel, prisoners of war (POWs), and their belongings. The location 
of this building was described as "east of House No. 1" and in the "Water Division Repair Shop", 
which may correspond to the former Fumigation Plant (AOC 64). An Army directive from 1944 
instructed military installations to use methyl bromide (Donovan and Associates, 1998; BBL, 2004). 
Potential COls for AOC 65 are the same as AOC 64 and include pesticides, metals, and VOCs. 

Borings: SB-06, SB-61, and SB-62. 
Monitoring Wells: MW-10 and MW-11. 

Grab groundwater from borings SB-61 and SB-62 were analyzed for VOCs, pesticides, and metals. 
Grab groundwater from boring SB-06 was analyzed for TPH, PAHs, VOCs, and pesticides. 
Groundwater samples from monitoring wells MW-10 and MW-11 were analyzed for TPH, PAHs, 
VOCs, PCBs (MW-10 only), pesticides, and metals. 

AOC 65 — Former ATS 
Disinfestation Plant 

Explorations: 

Analyses: 

Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 64 — Former Leckenby Fumigation Plant (cont.) 
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TPH and PAHs were not detected above the MRLs grab groundwater. Up to two VOCs were 
detected at low concentrations below the preliminary screening levels in grab groundwater. No 
VOCs were detected above the MRLs in the wells MW-10 and MW-11. 

Results: 

The trace concentrations of up to two pesticides were detected at low concentrations that exceeded 
the preliminary screening levels in grab groundwater from SB-61 (4,4'-DDT and heptachlor epoxide) 
and SB-62 (4,4'-DDT). The trace concentration of aldrin and 4,4'-DDT exceeded the screening 
criteria in well MW11 in September 2004 but none of the other sampling events. The trace 
concentration of 4,4'-DDD exceeded the screening criteria in well MW-11 in March 2004 but none of 
the other sampling events. The trace concentration of dieldrin exceeded the screening criteria in well 
MW-10 in April 2004 but none of the other sampling events. 

PAHs were generally not detected above the MRL in samples from monitoring wells MW-10 and MW-
11. The concentrations of metals in grab groundwater and samples from wells MW-10 and MW-11 
were low and below the preliminary screening levels. PCBs were not detected above the MRLs in 
groundwater from MW-10. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

The Gearlocker building was built at 0U2 in 1932 and housed a blacksmith, paint, carpenter, and 
auto shop, electrical room, and an area labeled "oil room" along with other maintenance and office 
facilities. Historical information shows that this building was also used for painting activities during 
the ATS tenancy (Donovan and Associates, 1998). The URS reconnaissance of the building 
identified no existing operations in the building, although Port personnel reported an area of soil 
staining outside the auto shop. Historical waste management and chemical storage practices in and 
around the building are not known. Potential COls for AOC 67 include TPH, VOCs, PAHs, PCBs, 
and metals. 

Borings: SB-05, SB-63 through SB-67. 
Monitoring Wells: MW-09, MW-10, and MW-25. 

AOC 67 — Gearlocker and  
Maintenance Building  

Explorations: 

Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 65 — Former ATS Disinfestation Plant (cont.) 
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Grab groundwater samples from borings SB-05 and SB-63 through SB-67 were analyzed for TPH, 
PAHs, PCBs (with the exception of SB-05), pesticides (SB-05 only), and VOCs. Groundwater 
samples from downgradient monitoring wells MW-09 and MW-10 were analyzed for TPH, PAHs, 
VOCs, PCBs, pesticides, and metals. 

A soil sample collected at a depth of 18 feet bgs in boring SB-67 exhibited visual evidence of SPH 
(i.e., hydrocarbons were observed on soil). The sample was analyzed for TPH, VOCs, PCBs, and 
metals. 

Monitoring well MW-25 was installed adjacent (within 5 feet) to and downgradient of SB-67. 	A 
hydrocarbon odor was observed starting at about 17.5 feet bgs during the installation this well. Three 
soil samples were collected from the MW-25 at depths of 7.5, 17.5, and 18.5 feet below grade and 
were analyzed for TPH and PAHs. Well MW-25 was monitored for the presence of SPH on water for 
three months; SPH was not observed. A groundwater sample was then collected for PAH analysis. 

TPH, PCBs, and pesticides were not detected above the MRL in the grab groundwater samples. 
PAHs were detected slightly above the preliminary screening levels for up to six compounds in the 
grab groundwater samples but were generally not detected above the MRL in samples from the 
downgradient monitoring wells (MW-09 and MW-10). One VOC (1,3- 
dichlorobenzene) was detected above the MRL but below the preliminary screening levels in SB-05. 
No VOCs were detected above the MRLs in the wells MW-09 and MW-10. Copper and lead were 
detected slightly above the aquatic SLVs in groundwater from SB-66 and SB-67 but not in wells MW-
09 and MW-10. 

The analytical results for soil from SB-67 show the sample contained TPH in the gasoline, diesel, and 
oil hydrocarbon range at concentrations of 1,400 mg/kg, 21,000 mg/kg, and 14,000 mg/kg, 
respectively. TPH concentrations were not detected above the MRL in the grab groundwater sample 
from this location (groundwater measured at 22 feet bgs at time of drilling). Two PAHs were detected 
(0.054 pg/L benzo(a)anthracene and 0.11 pg/L chrysene) in the grab groundwater sample at 
concentrations slightly above human health (fish consumption) or aquatic SLVs. 

TPH was not detected in the soil samples from MW-25. Five PAHs were detected in the 7.5 foot 
sample above the MRLs but below the industrial PRGs. No PAHs were detected above the MRLs in 
the samples collected at 17.5 and 18.5 feet bgs. PAHs were not detected above MRLs in 
groundwater from MW-25. These results support that the residual hydrocarbons detected in boring 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 67 — Gearlocker and Maintenance Building (cont.) 
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Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 68 — Boiler House 

Explorations and Analyses: 

Results: 

SB-67 are not mobile, are very limited in extent, and have not impacted groundwater quality. The 
AOC has been adequately defined for the purposes of the RI and risk assessment.  
The boiler house was built in 1919 at 0U2, and at that time employed an oil-fired boiler. A 12,000- 
gallon, boiler fuel UST was located adjacent to the building, but this UST was removed and received 
an NFA from DEQ. Associated equipment apparently included a below-ground gas line and fueling 
station (Donovan and Associates, 1998; BBL, 2004). A 1965 Port map shows the buried gas fuel line 
to the building, indicating the boiler may have been natural gas fired at one time. According to Port 
personnel, there is a concrete vault beneath the floor of the boiler house that contains a sump. 
Standing water with an oily sheen was noted in the sump. The boiler house is still standing, but is 
not in operation. Potential COls for AOC 68 include TPH, VOCs, and PAHs. 

Grab groundwater samples from borings SB-68 and SB-69 were analyzed for TPH, PAHs, and 
VOCs. Groundwater from well MW-09 was analyzed for TPH, PAHs, VOCs, PCBs, pesticides, a d 
metals. 

TPH and VOCs were not detected above the MRLs in grab groundwater. Up to six PAHs were 
detected at low concentrations that exceeded the preliminary screening levels in grab groundwater 
from boring SB-68. PAHs were generally not detected above the MRL in samples from the 
downgradient monitoring well (MW-09) and support that the PAHs were likely due to sediment 
entrained in the grab groundwater sample. 

No VOCs were detected above the MRLs in the wells MW-09. The metals concentrations in 
groundwater from well MW-09 was below the preliminary screening levels and consistent with the 
expected background concentrations. PCBs were not detected above the MRLs in groundwater from 
the monitoring wells. 

The trace concentration of 4,4'-DDT exceeded the screening criteria in MW-09 in February 2005. 
The concentrations of 4,4'-DDT were below the screening criteria in the other sampling events. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Summary of Environmental 
Conditions at 0U2 AOCs 

The former location of a transformer was approximated because the source documents appeared to 
estimate the locations (ATC, 2003). Potential COls for AOC 69 include TPH, PAHs, and PCBs. 

Soil Sample Locations: S-14 and S-14B. 

Sample S-14, collected between 0 and 0.5 feet bgs, was analyzed for TPH, PAHs, and PCBs. A 
follow-up sample was collected from S-14B between 0.5 and 1-foot bgs and analyzed for PAHs. 

Up to five PAHs were detected above the preliminary screening levels in the surface sample from 5-
14 located within AOC 69. PCBs concentrations were slightly above the MRL (detected 
concentrations of 0.11 mg/kg and 0.12 mg/kg for Aroclor 1254 and Aroclor 1260, respectively; the 
MRL was 0.10 mg/kg). TPH were detected at 200 mg/kg (diesel range) and 600 mg/kg (residual 
range); however the chromatograph indicated that the pattern was not consistent with a fuel product. 
Field notes indicate the sample was collected from the ground surface just a few inches from a 
creosote-treated utility pole. An additional surface sample (S-14B) was collected about 5 feet from 
the utility pole at a depth of approximately 6 inches to evaluate whether the original sample is 
representative of surface soil conditions in the sampling area. Although PAHs were detected in the 
sample collected at S-14B, the concentrations were almost two orders of magnitude lower than at 5-
14 and all were below industrial PRGs, with the exception of benzo (a) pyrene. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 69 — Former PCB-Containing 
Transformer Locations 

Explorations: 

Analyses: 

Results: 
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Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 72 — Railroad Alignments 

Explorations: 

Analyses: 

Results: 

The earliest tracks in the railroad alignment on the western border of 0U2 were constructed in 1906 
to provide transport of goods in and out of Terminal 4. Additional rail lines were added, improved and 
modified up until 1996. Periodic maintenance in the area has included replacement of tracks and 
ties, addition of new lines or repair for accommodation of new import/export products (BBL, 2004). 
There was a potential for spills and dust dispersion during ore and raw material transport and liquid 
spills and dripping from oil transport starting with the initial import and export of oil by rail car in 1912. 

In April 2001 URS conducted an evaluation of soil along railroad track 401 (URS, 2001). The 
evaluation included the collection of soil samples from five locations along the track. At each location 
samples were collect from depths of 0 to 6 inches, 6 to 12 inches, and 12 to 16 inches bgs and 
analyzed for total metals and metals by TCLP. The analytical results indicated a maximum leachable 
lead concentration (by TCLP) in the shallow soil of 194 mg/L. At the intermediate and deep samples, 
TCLP maximum lead concentrations were 2.42 mg/L and 0.13 mg/L respectively, suggesting minimal 
leaching potential of lead from the surface soil. 

Potential COls for AOC 72 include TPH, VOCs, SVOCs, PAHs, and metals. 

Surface Soil Locations: A0072-S1 through A0072-53. 
Borings: SB-70 through SB-76. 

Surface soil samples collected from A0072-S1 through A0072-53 from 0.5 and 1.5 feet bgs were 
analyzed for TPH, PAHs, and metals. In addition, the 1.5 foot samples from A0072-S1 and A0072- 
S3 were analyzed for VOCs. Soil samples from borings SB-70 through SB-76 from approximately 1- 
foot bgs were analyzed for TPH, VOCs, and metals. Grab groundwater from boring SB-70 was 
analyzed for metals. 

TPH was not detected above the MRL in soil. VOCs in soil were generally not detected above the 
MRL with the exception of methylene chloride which was below the preliminary screening levels in 
SB-70 and SB-71. A few PAHs were detected above the MRL in soil from A0072-S1 at low 
concentrations that were all below the preliminary screening levels. The concentrations of up to 
three metals in soil from SB-72, SB-75, and SB-76 exceeded the preliminary screening levels. The 
concentrations of metals in grab groundwater were low and consistent with the expected background 
values. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 
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Pencil pitch was handled at Berth 411 in Slip 3 in 0U2 from 1978 to 1998. Longshoremen removed 
the pencil pitch from the ships' holds by means of the clamshell-equipped Dravo unloading tower on 
Pier 4 and loaded it directly onto truck trailers or rail cars adjacent to the pier. Sediment sampling 
conducted in Slip 3 by Battelle Marine Sciences in December 1988 showed elevated concentrations 
of PAHs, which were attributed to pencil pitch spills. The sediments in Slip 3 were dredged in 
December 1994 and January 1995, and confirmatory sediment sampling verified that pencil pitch 
concentrations were below the maximum allowable concentration of 0.5 percent. Hall-Buck Marine 
notified the Port in June 1997 of an additional pencil pitch spill in Berth 411, and suction dredging 
was used in July 1997 to remove the pencil pitch from the submerged riprap area at the southern 
face of Berth 411. Confirmatory sampling showed that the dredging technique was inefficient in 
cleaning the area outside the riprap, and bucket dredging was utilized in 1998 to complete the 
cleanup. The upland areas around Berth 411 have not been characterized with respect to pencil 
pitch contamination, and these areas may present a potential source of contamination to the 
sediments in Slip 3 (DEQ, 1998b). Potential COls for AOC 73 include PAHs. PCBs were added 
following soil detections in soil during installation of well MW-16. 

Soil Sample Locations: S-8, S-9, and S-10. 
Monitoring Well: MW-16. 

The surface soil samples (0 to 0.5 feet bgs) from S-8 through S-10 and MW-16 were analyzed for 
PAHs and PCBs. Groundwater from well MW-16 was analyzed for PAHs. 

Low concentrations of PAHs were detected in the surface soil samples. The concentration of 
benzo(a)pyrene (270 ug/kg) in S-10 slightly exceeded the industrial PRG (210 ug/kg). With the 
exception of one sampling event (May 2005) at well MW-16, PAHs were not detected above the 
preliminary screening levels during the quarterly sampling. These exceedances were not observed 
in the other quarters of monitoring and are likely related to soil entrained in the samples. 

PCBs were not detected above the MRLs with the exception of Aroclor 1260 in soil from MW-16. 
PCBs were not detected above the MRL in groundwater from well MW-16. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 73 — Berth 411 Pencil  
Pitch Handling  

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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Interviews with Port employees indicate a small building west of the IRM offices in 0U2 was formerly 
a hazardous materials storage shed, where paint supplies and industrial cleaning agents were 
stored. The building is approximately 10 feet by 10 feet in dimension and has a concrete floor. The 
area around the building is asphalt. Potential COls for AOC 74 include TPH, VOCs, SVOCs, PAHs, 
and metals. 

Borings: SB-77 and SB-78. 
Surface sample locations: S-20 through S-22. 

Soil from 1-foot bgs from borings SB-77 and SB-78 were analyzed for TPH, PAHs, and metals. Soil 
from 2-feet bgs from borings SB-77 and SB-78 was analyzed for VOCs. Follow-up soil samples 
collected from SB-77 at depths of 0.5 and 2-feet bgs were analyzed for lead. Surface soil samples 
collected at 0.5 feet from S-20 through S-22 were analyzed for lead. 

Lead was detected at 1,000 mg/kg (exceeding the industrial PRG) in the 1-foot soil sample from 
boring SB-77. Four surface soil (0.5-foot depth) samples were collected around SB-77 to define the 
extent of elevated lead in the surface soil. The 1-foot depth sample was resampled and a deeper 
(2- to 2.5-foot) sample was collected at SB-77 to define the vertical depth. Lead is limited in extent 
both vertically and laterally. To resample the SB-77 location, a second boring was installed within 2 
feet of the first boring location. The results indicated 189 mg/kg in the 0.5 to 1 foot sample (collected 
slightly above the original sample) and 37.5 mg/kg in the 2 to 2.5 foot sample. The 1-foot samples 
collected from the borings located 25 feet south and west of SB-77 contained 65.4 mg/kg or less 
lead. SB-78, located 50 feet northeast of SB-77, contained 43 mg/kg lead. 

These results indicate that the presence of the lead impacted soil is limited in horizontal and vertical 
extent, and has been adequately characterized for the purpose of the RI and risk assessment. 

AOC 74 — Utility Storage Building  

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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Historical Port maps note the location of a car wash pit and drain northwest of the former PM-Ag tank 
farm in 0U2. URS was not able to verify these locations during the site reconnaissance, and it is 
likely these areas were filled at approximately the same time as the decommissioning of liquid bulk 
storage tanks in the PM-Ag tank farm (1992-1995). The areas are now level and covered with gravel 
surface. Potential COls for AOC 75 include TPH, VOCs, PAHs, and metals. 

Borings: SB-05, SB-79, SB-80, and SB-81. 
Monitoring Wells: MW-09 and MW-10. 

Soil samples collected between 2.5 and 3.5 feet bgs from borings SB-79, SB-80, and SB-81 were 
analyzed for TPH, PAHs, VOCs, and metals. 

Grab groundwater samples from each boring were analyzed for TPH, PAHs, and metals (with the 
exception of SB-05). Groundwater samples from downgradient monitoring wells MW-09 and MW-10 
were analyzed for TPH, PAHs, VOCs, PCBs, pesticides, and metals. 

TPH and VOCs were not detected above the MRL in soil. The detected concentrations of PAHs and 
metals in soil were low and below the screening criteria. TPH was not detected above the MRL in 
grab groundwater. The concentrations of up to seven PAHs exceeded the preliminary screening 
levels in SB-80 and SB-81 but were generally not detected above the MRL in samples from the 
downgradient monitoring wells (MW-09 and MW-10). One VOC (1,3-dichlorobenzene) was detected 
above the MRL but below the preliminary screening levels in SB-05. No VOCs were detected above 
the MRLs in the wells MW-09 and MW-10. 

The results demonstrate that this AOC has been adequately characterized for the purposes of the RI 
and risk assessment. 

AOC 75 — Former Car Cleaning Pit 
and Drain  

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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The U.S. Environmental Protection Agency (EPA) and DEO have identified erodable riverbank soil as 
a potential pathway for constituent transport to surface water at the Facility (EPA, 2005). On April 13, 
2005, the banks of the Facility were observed for exposed surface soil that has the potential to be 
eroded and transported to the river. The areas along Wheeler Bay and the west end of the south 
side of Slip 1 were identified as having the potential for surface erosion. These areas are collectively 
referred to as AOC 83 (Figure 4). Composite sampling of surface soils will be conducted in this area. 
Potential COls for AOC 83 include TPH, PAHs, PCBs, pesticides, metals, and phthalates. 

Surface soil was collected from a depth of 0 to 1 foot at the four discrete sub-sample locations within 
each of the eight composite sample areas (S-23 through S-30). Stabilized bank areas were 
observed in locations S-29A , S-29B, S-29C, and S-30B and therefore samples were not collected 
from these locations. The discrete samples were maintained in sample jars, individually labeled 
(e.g., S-23A, S-23B, S-23C, S-23D, for the sub-samples collected from composite soil area S-23, 
etc.) and retained for potential future analysis. 

The composite samples were analyzed for TPH, PAHs, PCBs, pesticides, metals, and phthalates. 
Discrete samples were analyzed for PAHs (S-26 through S-28 and S-30), pesticides (S-23 through 5-
30), and metals (S-26). 

TPH in the residual range was detected above the MRL at three composite sample locations (S-28 
through S-30) at low concentrations. PCBs were not detected above the MRLs. 

PAHs were detected in the composite samples at concentrations that exceeded the preliminary 
screening levels. The discrete soil samples from this area were analyzed for PAHs to better assess 
the extent. The results of the discrete analysis indicated that one or more PAHs exceeded the 
preliminary screening levels at each location. 

The composite samples contained pesticides at concentrations above 1/4 of the preliminary 
screening levels; therefore, the discrete samples from the area were analyzed for the presence of 
pesticides to assess whether localized areas of pesticides were present. None of the pesticide 
concentrations exceeded industrial PRGs. With the exception of 4,4-DDT at two discrete locations, 
no pesticides exceeded terrestrial SLVs in the discrete riverbank samples. 

AOC 83 — Erodable Bank Areas 

Explorations: 

Analyses: 

Results: 

Summary of Environmental 
Conditions at 0U2 AOCs 
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Summary of Environmental 
Conditions at 0U2 AOCs 

AOC 83 — Erodable Bank Areas 
The composite samples detected metals above regional background concentrations and the 
preliminary screening levels. The concentrations of several metals (arsenic, cadmium, copper, lead, 
zinc) in one of the composite riverbank soil samples from the Wheeler Bay area (S-26) were 
relatively higher compared to the regional background and the preliminary screening levels; the 
discrete samples from this area were analyzed for metals. The results of the discrete sample 
analyses suggested that the elevated metals are limited to a localized area of the riverbank soils 
(S-26D). 

Bis(2-ethylhexyl)Phthalate was detected above the MRL in soil from composite sample S-25 but was 
below the preliminary screening levels. 

For riverbank soils in 0U2, there is currently sufficient evidence to indicate that some potentially 
erodable areas have relatively higher concentrations of some COls and localized actions to attenuate 
higher concentrations will reduce potential transport to the river. No further characterization is 
needed and a source control measures evaluation is recommended to select the most effective 
source control remedy. 

Results (cont. 
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Append'x A Summary of Area History and Current 
Uses 

This appendix summarizes the history and current uses of the Terminal 4 Removal Action Area. The 
information presented is excerpted from the detailed account that was provided in the work plan (BBL, 2004) 
and incorporates any new information discovered since that time. 

A.1 Removal Action Area and Terminal 4 Boundaries 

The Port of Portland's Terminal 4 facility, located at 11040 North Lombard Street, Portland, Oregon, is within 
or adjacent to the Portland Harbor Superfund Site. The Terminal 4 Removal Action Area is bordered to the 
north by Schnitzer Steel Industries and Northwest Pipe and Casing; to the north/northeast by the Burgard 
Industrial .Park; to the south by the Terminal 4 Auto Storage Area, which is occupied by Toyota; to the east by 
Union Pacific rail tracks; to the southeast by a Toyota lot; and to the west by the Willamette River. 

The Removal Action Area is that portion of the Portland Harbor Superfund Site adjacent to and within Terminal 
4 that extends west from the ordinary high water line on the northeast bank of the lower Willamette River to the 
edge of the navigation channel and south from the downstream end of Berth 41.4 to the downstream end of Berth 
401, including Slip 1, Slip 3, and Wheeler Bay. 

A.2 Cultural Resources 

Information presented in this section is summarized from A Cultural Resources Reconnaissance Survey of the 
Port of Portland's Terminal 4, Portland, Oregon (Final Draft) (AMIN', 2003), which was prepared by 
Archaeological Investigations Northwest. The complete report has not yet been approved for public release. 

Copies of the draft cultural resources report for Terminal 4 were provided to all six Tribes on August 11, 2003, 
and a meeting was held with Tribal representatives to discuss the Terminal 4 cultural resources report on 
October '7, 2003. No comments or concerns regarding the report or cultural resources at Terminal 4 were 
expressed at the October 7 meeting. Letters requesting Tribal concurrence with the report and its findings were 
sent to the Tribes on February 10, 2004, and responses were received. The Port will revise the cultural resources 
report as appropriate, and prepare an Archeological Monitoring Protocol after USEPA selects the remedy. 

A.2.1 Native American Cultural Resources 

Terminal 4 lies within the traditional homeland of the Chinookan peoples who occupied most of the lower 
Columbia River valley at the time of Euroarnerican contact. The present Portland area was historically occupied 
by groups speaking two Upper Chinookan dialects, Multnomah and Clackamas. The confluence of the 
Willamette and Columbia rivers and the Lower Willamette River were major resource locations and regularly 
drew native peoples from throughout the Columbia River drainage for seasonal fishing and trading expeditions 
(French and French, 1998; Silverstein, 1990). 
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William Clark of the Lewis and Clark Expedition made a brief exploration up the Lower Willamette River in 
April 1806. He and his men camped near a small Chinookan village on the east bank of the Willamette. Clark's 
description and maps of the location indicate this village may have been in the vicinity of Terminal 4. The 
village, designated "Ne-mal-quin-ner's„" had an estimated population of 200. The residents of the village were 
absent at the time of Clark's visit and he was told by his Indian guide that the Ne-mal-quin-ner's people usually 
lived at Willamette Falls, moving to the lower river settlement "when they Come down to the Valley to gather 
Wappato" (Moulton, 1990, 1991). 

There are no written references to the Ne-mal-quin-ner village or any settlement at that location after the time of 
the Lewis and Clark Expedition; a well-known archaeological site at the mouth of Gatton's Slough (the lower 
course of the slough was buried by constriction of Terminal 4) is likely to be the remains of Ne-mal-quin-ner's 
village. Prior to construction of Slip 1, Gatton's Slough was formerly a natural surface drainage feature 
discharging to the Willamette River. John Wacheno, a Clackamas Indian, told an anthropologist in 1934 of a 
village in the St. Johns area known as wUxsiln, the residents of which fished for sturgeon at the mouth of the 
Willamette River (Drucker, 1934). Treaties in 1855 led to the relocation of many Chinookans, and other native 
peoples who had traditionally used the Lower Willamette River, onto reservations. Accounts of early settlers in 
the St. Johns area indicate, however, that some Indians remained along the river through the 1850s and into the 
1860s (Dickson, 1976; Singleterry, 1976). Other Indians are known to have left the reservations seasonally to 
visit traditional resource locations. 

Other than the archaeological site at the mouth of Gatton's Slough, the only reported archaeological resources at 
Terminal 4 are a few artifacts apparently collected in the 1960s and 1970s by a former worker at the terminal. 
One of these artifacts was a net weight collected from under Pier 5 in Slip 3 (Schenkenberger, 1981). 

An archaeological reconnaissance survey of Terminal 4 conducted in January 2003 included an examination of 
the accessible banks and beaches. The bank exposures indicated that they are composed of dredged sands and 
silts. No evidence of any archaeological resources associated with American Indian use or occupation was 
observed (AfNW, 2003). However, the alignment of the historical-period Willamette River bank and the banks 
of the former Gatton's Slough have been identified as high-probability areas for archaeological resources 
associated with American Indian use and occupation of the Terminal 4 area (AINW, 2003). 

A.2.2 Early Euroamerican Activity 

Few non-Native uses of the location prior to 1917, when construction of Terminal 4 began, have been 
documented. A Donation Land Claim encompassing the future Terminal 4 location was settled in 1846 by 
James Loomis and his family, who built a cabin along the bank of the Willamette River (although this 
occupation was probably short-lived). By the 1890s, however, the only use of the Terminal 4 location appears 
to have been for grazing cattle and possibly growing hay. The future Terminal 4 location was purchased in 1897 
by the Ogden family, but the new owner did not develop the area, opting instead to build a home on higher 
ground to the northeast. 

More intensive development occurred in the years before World War 1. A dock where ships transferred oil to 
the Union Pacific Railroad and an associated pipeline were built in approximately 1906-07 along the sOuth side 
and to the east of the future location of Slip 3 and in approximately 1907-08, the railroad was constructed along 
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the eastern edge of the floodplain. These are the only known uses of the Terminal 4 location prior to 
construction of Terminal 4, which began in 1917.   

A.3 Physical History of the Terminal 4 Area 

The landscape and physical features of the Terminal 4 area. have changed significantly in the past century. The 
rural landscape began changing in the first decade of the 1900s, when what was once Willamette River 
floodplain was modified by grading, dredging, and filling as early as 1906 to 1907. 

Prior to development, the banks of the terminal location were lined with trees, and Gatton's Slough (which 
discharged to the Willamette River) traversed the northern portion of the property (U.S. Coast and Geodetic 
Survey, 1895). A small stand of trees was located on the floodplain immediately south of the slough, beyond 
which were several small swales and ponds. The remainder of the area was occupied by grasslands, which were 
probably wet prairies. A U.S. Coast and Geodetic Survey (USC&GS) map from 1895 depicts a building 
(possibly a farmhouse) located at the eastern edge of the floodplain (southeast of the location of the now-
removed Warehouse 6) along with a series of trees suggestive of a small orchard. 

In 1897, the Ogden family purchased the land around lower Gatton's Slough. They built a house on the higher 
ground overlooking the floodplain, probably close to the modern entrance to Tenninal 4 on North Lombard 
Street. In addition to farming, the Ogden family reportedly drilled for oil near the mouth of the slough, without 
success (Minkler, 1976). 

The rural landscape portrayed in the 1895 map began changing in the first decade of the 1900s. The first 
developments at Terminal 4 occurred between 1906 and 1908, when the Oregon-Washington Railroad and 
Navigation Company (OWR&N, a Union Pacific Railroad affiliate and part of the Union Pacific system, 
hereafter referred to as Union Pacific) constructed the railroad along the eastern edge of the floodplain (the 
railroad alignment now serves as the eastern boundary of Terminal 4) and a pipeline and oil dock along the 
south side of the modern. Slip 3. By 1912, Union Pacific had completed its oil-supply facility for fueling 
locomotives, to include the St. Johns Tank Farm, which was adjacent to Terminal 4 on the east slope above the 
rail tracks. Photographs from 1917 indicate that an oil pipeline extended east from. the river across the 
floodplain to the tank farm. The oil pipeline later became an underground structure, and was presumably buried 
when the area of Slip 3 was filled and graded for development, however, the date of burial has not been 
confirmed. The pipeline aligrunent was along the south side of where Slip 3 would later be constructed and the 
oil was pumped uphill from the oil-supply dock to the tank farm. 

In 1917, site preparation for the development of Terminal 4 began. Trees and other vegetation were removed 
over most of the floodplain in the northern Terminal 4 area, and dredged fill material was deposited across the 
low-lying ground and then leveled by horse teams. Most of tower Gatton's Slough was filled at this time as 
well. Beginning about the same time, fill was also placed into the offshore shallows to extend the riverbank out 
into the channel. The 1895 U.S. Coast and Geodetic Survey map labeled the offshore area as "Linton Shoal," 
with water less than a meter deep hi places. Filling this area was relatively easy and provided the new Terminal 
4 with a larger land base. As described in more detail below, the northern Terminal 4 facilities were Piers 1 and 
2 at Slip I and Pier 5 at Stip 3. A Slip 2 was planned and partially excavated but never completed. The remnant 
Slip 2 is known today as "Wheeler Bay." Photographs taken in 1917 trace the rapid transformation of this 
landscape (Port of Portland, 1917). 
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Pre- and post-construction maps and plans for Terminal 4 indicate substantial changes occurred in the landscape 
from 1917 to approximately 1921 (AINW, 2003). First, construction of the terminal involved placement of fill 
that extended 650 to 975 feet from the original riverbank. Second, the construction of Slips 1, 2, and 3 also 
required excavations into the original shoreline. Slip l was located at the entrance to Gatton's Slough, and the 
head of the slip extended up to 650 feet inland from the original riverbank. These excavations probably 
removed much of the upriver portion of the mouth of the slough; the downriver portion of the slough entrance 
was covered by Houses 1 and 2 at Pier 1 and portions of the grain complex. The inland excavations for Slips 2 
and 3 extended from 440 to 565 feet back from the original shoreline. (Slip 2 was never completed, and the 
remnant of Slip 2 is known today as Wheeler Bay.) The northern portion of Terminal 4 was thus developed 
through a combination of fill outward from the original riverbank and excavations into the original Iloodplain. 
All traces of lower Gatton's Slough were lost either through burial under fill or removal for the creation of 
Slip 1. 

According to Port records, Slip 2 was filled in two stages by the City of Portland Commission of Public Docks 
(City CPD). The first stage occurred in July 1948. At that time, the City CPD requested the Port conduct 
dredging operations south of Pier 5 in connection with the construction of an oil dock for Richfield Oil 
Company. The City CPD made available the head of Stip 2 for the disposal of dredged material. Also in July 
1948, the City CPD contracted with General. Construction for dredging Slip 3; however, the disposal location for 
dredged material generated from that event has not been verified_ 

The second stage of filling Slip 2 occurred in 1957-58 in conjunction with the widening of Slip 3. The widening 
of Slip 3 was part of the overall plan for the construction of Pier 4, which was sited on the north side of Slip 3. 
The City CPD contracted with a private entity, General Construction Company, for the widening of Slip 3, 
which included dredging and construction of a hydraulic till. City CPD drawings indicate the hydraulic fill was 
placed at the head of Slip 2, which thus created the upland as it is configured today. 

A.4 Chronology of Ownership and Operations 

A.4.1 Property Acquisition and Development History at Terminal 4 

Originally called the St. Johns Municipal Terminal, Terminal 4 was developed by the City CPD as a result of the 
push by the City to become a world-class shipping port and to capitalize on growth in the shipping industry 
following the opening of the Panama Canal in 1914 (Donovan and Associates, 1997). Following the physical 
preparation of the land, the City CPD initiated construction for development of the property as a marine 
terminal. 

The main building construction and other physical developments at Terminal 4 are summarized in Table A-1. 
Note that warehouses at Pier 1 were called "houses," while those at Pier 2 were called "warehouses." 
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Table A-1 
Chronology of Development at Terminal 4 

Year 	Entity and Event 
1906-07 	St. Johns Tank Farm (with storage tanks and a pipeline to a terminal dock) 

. constructed by Union Pacific at the future location of Slip 3; the facility handled 
Bunker C fuel oil for fueling . steam locomotives south of modern Slip 3. 

; 1917 	$3,000,000 bond levy approved on June 17, 1917, for land purchase and 1 
. 	. 	. 

development. City CPD purchases 117,55 acres of upland and purportedly 36 
acres of submerged land centered on Gatton's lough. 

1917-20 	Slips 1 and 3 di:e-dged and Pier 1 (Berths 403-405), grain elevator, ope: -ating house, . 
storage bins, track shed, and Warehouses 1-5 constructed. Spur tracks from 

• existing Union Pacific lines constructed._ 

• Liquid bulk storage fadlity,constructed at the head of Slip 1; House 4 constructed 

1919-20 	Pier 2 and Berths 406-408 constructed. Vegetable oil weighing house constructed 
east of 

1920 	• 4.94-acre parcel acquired from Union Pacific adjacent to Slip 3; however, parcel 
developments (pipeline, oil supply tanks, and fuel oil dock) remained under • 
ownership of Union Pacific. Flour mill, adjoining concrete warehouse for grain and . 
flour, and Berth 409 constructed. Houses 1 and 2 constructed on the upstream side 

•• of Slip 1. Boiler house and service buildings (including an administration building, 
: cafeteria/restaurant, and welfare building) constructed east of Slip  1. 

1920-21 	Substructure for Piers 3, 4, and 5 constructed (although Pier 3 was never 
- completed). Quay dock, bulk handling facility, and Berths 412 and 413 completed 

on the upstream side of Slip 3. Union Pacific pipeline extended to service Berth 412 
' at Pier 5, Slip 3. 

1920-24 	1 Filling . platform for liquid bulk storage 

1921 	Storage bunkers constructed east of Slip 3. 

1921-22 	Warehouses 6 and 7 constructed on Pier 2, Slip_ 1 serviced biBerths 406 and 407. 
__._..__.... 

• 1922 	House 5 constructedperpendicular to House 4 along the river. 

1923 	Houses 6, 7, and 8 were constructed perpendicular to House 5 as a cold stOiage 
, plant and ventilated warehouse. 150,000-gallon elevated water tank constructed. . 

H.R. Leckenby fumigation plant constructed. 

1930 	Grain storage annex constructed north of the_grain elevator. 

1931 	Tanks  added to liquid bulk storage facility, 

1932 	Gearlocker building constructed north of the liquid bulk storage facility. 

1940-41 	Berth 401 and Airveyor system for unloading bulk grain from barges constructed on 
the harbor side of Houses 4 and 5 at Pier 1 for grain unloading. 
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Year 	1.‘Entity and Event 

	

, 1942 	is At the onset of WWII, the U.S. Army Transport Service .(USATS) leased Terminal 4 , 
! from City CPD for Portland's Sub-Port of Embarkation. USATS added a second 
, story to the gearlocker building. The USATS rehabilitated the loading apron at Pier • 

1, replaced decking and rehabilitated railroad track at Pier 2, and rehabilitated the 
slip_side of Pier 5. 

r 1944T Auxiliary_pipeline consti:--U-Cie-ci-13Yithe USATS at Slip 3 Pier 

1946-47 	The USATS relinquished Terminal 4 to City CPD. Bulk loading facility constructed 
at Berth 412 ._on the_stipside. of .Pier_5.,. 

• 20-acre parcel south of Pier 5 acquired from Union Pacific. Head of Slip 2 partially 
:E filled following dredging for construction of Union Pacific oil dock located along the 
. Willamette River south of Pier 5. Slip_3 dredged. 

. A railcar dumper and a hydraulic truck unloading hoist and dust collection system • 
added to the grain facility_at Pier 1. 

1953 

	

954 	Eight steel ASTs for grain storage constructed east of the grain storage buildings at 
Slip 1. Electric elevator system at grain elevator modernized. 

	

195-5 	- 	Pier 2 rehabilitated and two gantD,  cranes added. Fumigation_plant removed. 

	

1957 
	

Berth 401 renovated. 

	

1957-58 
	

19.64-acre parcel upstream of Pier 5 acquired from Multnomah County. Shp 3 
widened for the construction of Pier 4 and filling of head of Slip 2 completed. 

	

1958 
	

Second gallery for grain loading added at Pier 

	

60 	Pier 4 Berths 410 and 411) constructed on the downstream side of Slip 3. 

	

1962 
	

Pier 5 harbor-side wharf and Berth 409 at the head of Slip 1 removed. Dravo bulk 
unloader installed at Pier 4. 

	

1963 
	

Head of Slip 1 developed as small boat landing. _ 

	

1 966 
	

Five tanks constructed by Pacific Molasses added to liquid bulk s orage facilrty. 

	

1958 
	

Warehouse 4 constructed at Pier 2. Matson Navigation Co. installed .S-ton- 
capacity container crane on Pier 2. Three 36-ton revolver cranes purchased and 
installed at Pier 4. 	 ..... 

	

1968-69 	. Berths 404 and 405 reconstructed Bert -f-1--46 -  io handle offloading of barges for 
grain).  Coal  bunkers removed at Pier 5. 

	

1971 	Grain elevator remodeled; Union Pacific abandoned existing pipeline to St. Johns 
Tank Farm and installed a replacement pipeline; Port and City CPD consolidated; 
except for City's fire boat station, CPD properties and functions transferred to Port. 
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Year 	IF  Entity and Event 

	

• 1973 	Land purchased from Broadway Holding Company. House 8 demolished at Pier 1. 
Berth 417 constructed southwest and upstream of Slip .  3. 

	

, 1975 	Berth 401 reconstructed to handle ships ;  adding gra n loading equipment —an-d 
conveyQr syste:Th 

	

I 1978 .  _ 	Cold storage . plant and ventilated warehouse (Houses 6 and 7) at Pier 1 removed. 	, 

	

; 1983 	Union Pacific'; operation of the St. Johns Tank Farm tanks and replacement 
pipehpe ceased. 

. 	. 

	

1984 	Boat landing at the head of Slip 1 removed and ro7ro dock, called Berth 409, 
constructed in its place. Service buildings removed, including an administration , 
building, cafeteria/restaurant, and welfare building. Whirley cranes removed from 

: Berths 410 and 411. 

	

1985 	• izit'ir§-6t . -,ii§fi and (ii.71-deir2—iOund_pipeline iemoved. 

	

1986 	City of Portland began construction of Outfall 52C and the associated storm sewer 
: system serving . Lombard Street properties. 

	

1987 	Bulk outloading facility conStructed at Pier 4 by Hall-Buck Marine. Construction of 
City drainage system and Outfall 52C at the head of Slip 1. Tanks removed from . 
Union Pacific's St. Johns Tank Farm. 

	

1988 	. Diesel and gasoline underground storage tanks (USTs and fueling station installed 
ihy .pregon Terminal 	 ___ 

	

1989 	Second railcar dumper added to grain facility. Two pipes added at Pier 1 for liquid 
bulk storage facility, 

	

1990 	Houe -i4 --c-b-n-demned. 

1991 	Guard station constructed. 

; Four of the steel ASTs for grain storage 
1) modified. 

1992-93 	1 Downstream row of tanks at originat .fiquid bulk storage facifity_removed. ; 	 _ 

1994 795 	All but five of the tanks remaining aHiquid bulk storage facility removed. 

1995 	Soda ash storage building_constructed at Pier 4 

1996 	House 6, House 7, Berth 406, and Berth 407 at Pier 2 dismantled. 

1996 	Oregon Terminal Cornpanyls diesel and gasoline USTs removed. 

1 -997 — 
	

Pipeline for liquid bulk storage facilityrebuilt under Berth 408. 

1997-98 
	

Portions of Union Pacific's decommissioned/abandoned St. Johns Tank Farm 
pipeline removed from under Berth 412 and elsewhere. 
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Year 	Entity and Event 
1999 	Houses 3, 4, and 5 and Berths 403 and 404 demolished. Mechanical/electrical 

building . and bricige to Berth 401 constructed. 

A.4.2 Historical Terminal Operations 

Tenant operations at Terminal 4 are discussed here by operating areas, further subdivided by the piers and berths 
the tenants used. 

Union Pacific Railroad 

As discussed above, Union Pacific and its predecessor, OWR&N Co., built, maintained and operated a fuel oil 
dock, 10-inch steel pipeline, and the St. Johns Tank Farm and tank car loading facility near Pier 5 on the south 
(upstream) side of Slip 3 beginning in at least 1906 to 1907. The tank farm and loading facility included two 
55,000-barrel aboveground storage tanks (ASTs) for oil and associated pumping and heating facilities. The 
tanks and the pumping and heating facilities were adjacent to the terminal on the bluff beyond the rail trackage 
east of Pier 5. The pipeline was used to transfer diesel fuel and, prior to 1955, Bunker C oil from marine vessels 
to the storage tanks, which delivered fuel oil via a loading rack on the main rail line above the terminal to 
locomotive steam engines and to rail tank cars tbr distribution to other facilities elsewhere in Union Pacific's 
system. Track scales were built to avoid having to transport cars to the railroad yard, which was some distance 
away. The track scales were operated under the supervision of the Weighing and Inspection Department of the 
Transcontinental Freight Bureau. 

The City CPD purchased two parcels of land from Union Pacific that contained the pipeline and dock at 
Terminal 4, Pier 5 but not the tank farm: approximately 5 acres in 1920 and approximately 20 acres in. 1948. 
The 1920 and 1948 deeds retained an easement for the existing pipeline that served the St. johns Tank Farm on 
Union Pacific's property east of the terminal. The easement granted the railroad and its successors the right to 
operate and maintain the pipeline and associated dock. 

From 1922 to 1939, General Petroleum Corporation leased the St. Johns Tank Farm from Union Pacific and 
operated a facility near Slip 3 for delivery of bunker fuel and unloading of fuel oil from vessels. Included in 
their operation was an approximately 30-ft AST used for fuel oil and two associated buildings, one of which was 
a designated pump house, All three structures were located along the area of the pipeline to the south of Stip 3 
(Sanborn Fire Insurance Map, 1924). Neither the date of construction nor the date of demolition of these 
structures could be verified. 

In 1952, Union Pacific requested an area for cleaning railcars and was offered the use of Track 10 1/2 by the City 
CPD. 

In 1969, Union Pacific leased the St. Johns Tank Farm and associated pipelme to Standard Oil Company of 
California (now known as Chevron). The arrangement provided that Standard Oil would supply Union Pacific 
with oil for its tank cars. 

In 1971, Union Pacific abandoned the pipeline because of leaks. A new pipeline was then constructed parallel 
to the old one, but farther to the south across the adjoining I9.5-acre parcel, Standard Oil continued to operate 
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the tank farm and replacement pipeline until 1983, when fuel transfer operations ceased altogether. The tanks 
were removed in 1987. In 1997, during removal of the dock at Berth 412, the under-dock portions of the 
pipeline were drained, cleaned, and removed. In 1998, other portions of the pipeline were drained and removed. 

Car2ill Grain Facility 

The grain elevator and its operating house were completed in 1920 and were operated by the City CPD. The 
facility contained a conveyor belt system that carried sacked grain to the elevator for cleaning and storage. 
Northwest sacked wheat was susceptible to a wheat fungus known as smut. An initial lime scouring method for 
cleaning was later replaced when Wolf-Dawson wheat washers were installed. Dust collecting and sweeping 
systems controlled airborne particulates. A two-belt shipping gallery could load two vessels with bulk grain 
simultaneously. Track facilities were provided in the front and rear of the pier; the rear tracks had placement for 
105 cars. The pier had cargo masts along its entire face, electric elevators, and electrically operated ramps for 
handling freight to and from river steamers and barges. The grain elevator had capacity to handle 1,053,800 
bushels in eight hours. After the construction of the grain elevator annex in 1930, its grain-storing capacity of 
2,000,000 bushels exceeded that of any other grain elevator on the Lower Cokimbia (Merchants Exchange 
Journals, 1932). 

Barge delivery of bulk wheat to the grain elevator began to supplant sack delivery in 1939. The following year, 
the City CPD installed a Fuller Airveyor vacuum system for unloading grain barges in Slip 1. Another, higher-
capacity vacuum system was added in 1957. Eight grain storage silos are located east of the grain terminal. 
When these were built and put into operation in 1954, the grain storage capacity at Terminal 4 increased to 
7,400,000 bushels. To more readily accorrunodate grain delivery at the enhanced storage facihty, a new box car 
unloader was added. 

In 1942, Terminal 4 and operation of the grain facility were turned over to the U.S. Army Transport Service 
(USATS). In 1947, the facility was returned to the City CPD, which entered into a lease agreement with Kerr-
Gifford. Kerr-Gifford operated the grain elevator at Pier I from 1947 until 1954. In 1953, Cargill agreed to 
purchase all of the stock of Kerr-Gifford, and in November 1954, Kerr-Gifford was merged into Cargill as the 
Kerr Gifford Division. It was at that time that Kerr-Gifford's lease of the grain terminal was assigned to Cargill. 
Table A-2 summarizes the facilities Cargill used in connection with their operation of the grain facility. 
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Table A-2 
Cargill Operating Areas at the Grain Facility at Terminal 4 

Year 
Constructed 

Cargill Facility Location(s) Use/Former Use Status 

1917 Transformer House 

Operating House 
(grain elevator) 

Southeast of Pellet Mill 
between the Operating 

	  House and Storage  Silos  
South of Storage Annex 

Transformer storage 

Transfer of grain 

Razed in 1977 

Present 1920 

Prior to 1940 Conveyor to Berth 
405 

Extends south of the 
Operating House to Berth 
405 

Grain transport P esent 

Prior to 1953 Track Shed South of Operating 
House 

Cover for rail 
trackage 

Present 

Prior to 1953 Truck Dumper East of Track Shed Unloading trucks Present 
Circa 1954 Grain Storage Silos 

() 	  
Railcar Tipper 

East of Operating House 

South of Track Shed 

Grain storage 

Unloading grain 
from railcars 

Present Circa 1954 

1955 Deep Water Well Southeast of Storage 
Annex (northeast of 
Operatin_g Housel 

Turbine pump Abandoned and 
filled in 1992 

1958 Millwright Shop 
Conveyor Building 
(Building C-10) 

West of Operating House 
West of Office Building 

Not confirmed Removed 
1970s Conveyor 

equipment 
Present 

1970s Maintenance Shop East of Operating House Equipment 
maintenance 

Present 

1975 Office Building 
(Building 168) 

West of Flour Mill 

Extends west from the 
Operating House to Berth 
401 

	  offices 
Administrative 

Grain transport 

Present 

Present 1975 Conveyor to Berth 
401 

1976 Truck Shed Building 
178)  
Longshoremen's 
Lunchroom 

North of Building 0-10 

Adjacent to Berth 401 

Covered way for 
trucks 
Longshoremen's 
facility 

Present 

Present 1980s 

1994 Pellet Mill East of Storage Annex Processing beet 
pellets 

Present 

1999 UIC Dry Weil Near Berth 401 Stormwater 
Discharge 

Present 

Various 
Dates 

Electrical 
Transformers 

Various locations Energy conversion PCB-containing 
transformers 
replaced in 
1988 

Various 
Dates 

Rail trackage Throughout the leasehold Transport of railcars 
and materials 

Present 
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Year 
Constructed 

Cargill Facility Location(s) Use/Former Use Status 

Not confirmed Gearlocker South of Railcar Tipper 
north of Berth 405 

Storage of 
equipment 

Present 

Not confirmed Blacksmith Shop South of Grain Storage 
Silos 

Not confirmed Removed 

Not confirmed Oil Shack North of Maintenance 
Shop  
Not confirmed 

Not confirmed 

Not confirmed 

Not available 

Unknown Not confirmed Bull Pen 
Not confirmed Electrical 

Distribution Center 
Adjacent to Berth 405 Transformer storage Removed 

Not confirmed Work Pit Beneath Railcar Tipper Not confirmed Present 
Not confirmed Fueling Facility Between Buildings 152 

and 160 
Fueling equipment Removed 

Not confirmed Diesel UST (1,000- 
gallon) (T4-20) 

West of Operating House Diesel storage Removed 1989 

Not confirmed Fuel oil UST (1,000- 
gallon) (T4-21)  
Fuel oil UST (500- 
gallon) (T4-22) 

West of Operating House 

Beneath the Operating 
House 

Fuel oil storage 

Fuel oil storage 

Removed 1989 

Removed 1993 Not confirmed 

Not confirmed Used oil UST (T4- 
85) 

North of Compressor 
House 

Used oil storage Removed 1993 

Not confirmed Diesel AST (500- 
gallon) (14-45) 

West of Car Shed Diesel storage Removed 
September 
2003 

Not confirmed Diesel AST (675- 
gallon) (T4-47) 

Southwest of Operating 
House 

Fueling locomotives 
and equipment 

Removed 
September 
2003 

Not confirmed Used oil AST (250- 
gallon) (T4-48) 

North of Maintenance 
Shop 

Used oil storage Removed 
September 
2003 

Not, confirmed Sumps Railcar Tipper, Building 
141, Truck Dump, 
Building Basements 

Discharge Present 

Not confirmed Hydraulic equipment Building 0-10, near Track 
Shed, and west of Railcar 
Tipper 

Various uses Present 

Cargill maintained preferential berthing rights throughout their occupancy at Berths 401 and 405. Cargill 
transported materials to and from Berth 401 via railcars that moved along trackage located between Berth 401 
and the track shed. Materials were transported to and from Berth 405 utilizing the conveyor system, Cargill 
leased the grain facility until 2004. 
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Cold Storage Plant 

The cotd storage plant and ventilated storage warehouse, constructed at Pier 1 in 1923, provided refrigeration 
space for transit shipments of apples received for export. The facility, immediately north of the Pier 1 
warehouses, was a concrete and brick structure divided into three compartments (Houses 6, 7, and 8). 

The [923 addition of the cold storage plant in the eastern third of the apple storage warehouse led to a five-year 
storage contract with the Apple Growers Association of Hood River (City CPD, 1923). The cold storage plant 
was 100 ft by 200 ft and had a capacity of 105,000 boxes. The ventilated apple storage warehouse adjoined the 
cold storage plant and had a capacity of 350,000 boxes. The Port of Portland led the polls of the Pacific in the 
shipment of apples; during an average year in the mid-1920s, approximately 1 million boxes were shipped. 

H.N. Leekenby 

In 1923, H.N. Leckenby constructed a fumigation plant near the head of Slip 1 (just in front of the modern 
International Raw Materials [11IN.1] tank location). In 1924, Mr. Leekenby began fumigating Oriental cotton 
received at the Port and other commodities (e.g., peanuts, rice, beans, and other foodstuffs). The plant 
reportedly had a capacity of 250 tons per day. City CPI) minutes from the 1930s indicate that the plant operated 
under the name of NW Pesticide Company. During World War II, the Army may have used the fumigation 
plant in connection with its operations (further discussed below). According to City CPD minutes (City CPD, 
1949), after the military had vacated the terminal, arrangements were made in 1946 for Mr. Leckenby to enter 
into a lease with the City CPD and continue operating the plant. The plant continued in operation until 
sometime in the mid-1950s. 

Liquid Bulk Storage 

In. 1919, a liquid bulk storage facility was constructed at the head of Slip 1. By 1931, additional bulk storage 
tanks were added and the facility included. a City -  CPD-operated warehouse, tank car cleaning facility, and an 
edible-oil, cleaning pit. In 1947, the facility was leased to Pacific Molasses (which later became PM-Ag). 
Products handled included liquid fertilizer, molasses, molasses products, tallow, urea, caustic soda, and fats. By 
1966, the liquid bulk storage facility had been upgraded to include 14 steel tanks on a concrete foundation. 
Liquid bulk materials were pumped directly from vessels to the tanks via one of two 8-inch pipelines at Pier 1 
and Pier 2, The liquid bulks could then be weighed on a 60-ton-capacity scale and pumped into railcars at the 
filling platform. Up to 10 tank cars could be filled at one time. Pacific Molasses also made use of a car 
cleaning pit and a steam cleaning area northwest of its tanks to clean food products out of the railcars prior to 
their filling, 

PM-Ag formerly utilized an approximately 8,000-gallon underground storage tank (UST) for storing diesel. The 
UST was decommissioned by removal in 1991. 

Between 1992 and 1995, all of the original public tanks were removed; five private tanks remain in use at 
present. In 1995, the lease for the liquid bulk storage facility was assigned to IRM, which continues to operate 
the facility. 
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The Port removed an approximately 3,000-gallon diesel UST from the IRM leasehold in 1995. Based on 
confirmatory sampling, the DEQ subsequently issued a No Further Action determination for the UST. 

Flour Mill 

A 1919 agreement between the City CPD and the Eagle Flour Mills Company for the construction of a flour mill 
north of Slip I was transferred to Terminal Flour Mills Company in 1923. A flour production and storage 
facility was completed and in operation at Terminal Flour by 1925. Terminal Flour operated the facility until 
1992, at which time Terminal Flour's lease was assigned to Cereal Food Processors, which continues to operate 
the facility. 

The mill originally consisted of a concrete building and art adjoining concrete grain and flour warehouse 
(Donovan and Associates, 1997). Art annex was added at a later date (circa 1924 to 1950). A system of 
conveyors, which originally provided the mill with grain from the neighboring grain storage facility, was 
abandoned in 1966, and a track pit was added to the facility to accommodate hopper bottom railcars. In 
addition, two rail spurs running between the eight grain storage tanks served to accommodate delivery of bulk 
flour from the mill. Sacked flour was loaded directly onto vessels docked at Pier 1 using a conveyor belt 
system. In 1925, the flour mill had a capacity of 1,500 barrels a day_ The output was nearly all for export. The 
export of flour ceased following World War 11 when Terminal Flour modified its operation and began milling 
flour for U.S. consumption. Grain was brought into the silos by rail, milled, and sold either in bulk or in sacks. 
At present, Cereal Food Processors mills flour for Portland-area customers and sells its product in bulk, 
exporting the flour from the facility via truck or rail. 

Terminal Flour Mills formerly utilized an approximately 10,000-gallon fuel oil UST located north of the flour 
mill, an approximately 1,000-gallon diesel UST located south of the flour mill, and an approximately 1,000- 
gallon fuel oil UST located south of the flour mill. All three USTs were reportedly decommissioned by removal 
by Terminal Flour Mills. However, based on currently available information, neither the date of installation nor 
the date of removal of the USTs has been confirmed. 

Oregon Sulphur Company  

Oregon Sulphur Company operated on the east side of Slip 3 at Pier 5, importing bulk sulfur beginning in at 
least 1920. In photographs from 1920, there appears to be an open storage area, and sulfur was unloaded via 
elamshell bucket using a locomotive crane. The material was placed on the pier adjacent to the bunkers, where 
it likely remained until being loaded into railcars. 

Matson Lines 

Warehouses 6 and 7 at Pier 2, called the "Old Matson Warehouse," were constructed in 1922 and were used in 
Matson Navigation Company's Hawaiian trade (City CPD, 1947). Matson operated a freight dock at Slip I 
from 1955 to 1985. Matson initiated containerized cargo operations in 1964 at Berth 408, which was formerly 
used for the loading of scrap iron. This location fits within space designated as Berths 406 to 408. Pacific 
Northwest products, such as refrigerated meat, fresh fruit, potatoes, other vegetables, and canned goods, were 
shipped in containers to Matson's Hawaiian terminals on a biweekly basis. Return containers delivered 
commodities such as sugar, pineapple (fresh and canned), and tuna. Molasses shipped in vessel holds was used 
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for ballast. Matson Navigation's agreement with the City CPD gave it preferential berthing at Pier 2 and 
provided for exclusive use of a paved portion of the yard south of the pier for Matson's container operations. 
Matson used space at Terminal 4 until expiration of the agreement in March 1982, at which time it transferred 
its container operations to Terminal 6 and discontinued the shipment of liquid molasses. 

Quaker State 

In 1953, Quaker State constructed an oil packaging (motor oil bottling) facility at the head (to the east) of Slip 3. 
The facility included an underground transfer pipeline, three 220,000-gallon tanks, one 42,000-gallon tank, four 
10,000-gallon tanks, a main blending and bottling building, and a storage building. Bulk oil was brought in via 
railcars on the north side of the facility or via ships berthed at Pier 5, Berth 412. The oil was pumped directly to 
the tanks from the railcars or directly from vessels into the transfer pipeline that traversed from Pier 5 to the 
eight ASTs. The tanks, which were located west of the packaging plant building, were connected to the 
packaging plant via pipeline. Quaker State bottled motor oil in 1-quart containers; some of the oil was blended 
at the facility with detergent and with motor oils of different weights. Once the oil was packaged, it was loaded 
onto trucks or railcars via a spur track on the north side of the packaging plant. 

Port drawings indicate that Quaker State also utilized a waste oil UST and a used oil AST located southeast of 
their main blending and bottling building. The UST was decommissioned in 1991. The date of removal of the 
AST has not been confirmed. 

Quaker State continued its operations through 1985, when the ASTs and the abandoned underground pipeline 
were removed. The building was converted in 1985 to a new gearlocker building and electrical shop for Oregon 
Terminal Company. Port drawings indicate that a rail-covered shop work pit was constructed west of the 
gearlocker building and two USTs were installed east of the gearlocker building at that time. 

Rail Development at Terminal 4 

Terminal 4 had approximately 10 miles (of a projected 17 miles) of railroad line when operations began there in 
1920. After the addition of the cold storage facility in 1922, approximately 15 miles of rail trackage served the 
terminal. City CPD annual reports (City CPD, 1927, 1931) subsequent to 1926 described the rail network as 
having a working capacity of 425 cars (130 at ship side) with the ability to accommodate up to 800 cars. 

The USATS made additions to the terminal's rail network during its tenure between 1943 and 1947, 
constructing or repairing approximately 22 miles of rail trackage. The high-capacity movement of defense 
materiel through the Portland Sub-Port of Embarkation created railcar holding backlogs on the main lines. The 
War Department responded to this by leasing land adjacent to Terminal 4 and building a railcar storage yard to 
accommodate cargoes awaiting transshipment. 

Following the facility's return to the City CPD, improvements were made in 1947 when additional trackage was 
installed for the new bulk outloader built by the City CPD at Pier 5, Berth 412 for handling expected coal and 
phosphate cargo. Rail improvements continued at Terminal 4 in the 1950s, including a spur track constructed in 
1953 to serve the Quaker State oil packaging plant at the head of Slip 3, rail modifications to accommodate the 
addition of the Cargill grain storage tanks in 1954, the 1959 addition of rail lines for Pier 4 when it was 
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developed, and improvements in 1964 at the time of Matson's container teminal operation. More recently, in 
1996 Hall-Buck Marine required modification of the rail network to accommodate its soda ash export facility. 

In 1964, when Matson Navigation began container terminal operations at Pier 2, the rail infrastructure was 
assessed for container operations. In 1985, the north throat and grain leads into Terminal 4 were reconstructed. 
In 1987 and 1996, Halt-Buck Marine's lease operations required modification of the rail network near Slip 1 

Exported freight is the railroad company's responsibility until facility operators take delivery with their 
locomotive, as is the case with Kinder Morgan Bulk Terminals (KMBT). Responsibility remains with KMBT 
and the Longshoremen while product is transferred to a ship's hold. When the ship's hatches are closed, 
responsibility for the cargo is transferred to the vessel owners and operators. The same process applies to 
imported cargo. While the product is in the ship's hold, it is the vessel owner/operator's responsibility. During 
transfer, the responsibility shifts to the terminal operator (tenant) and its agents (longshoremen). This status is 
in effect while the railcar is shifted to another siding and an empty car takes its place. Union Pacific, or another 
railroad company, assumes responsibility when the completed load is hooked up and pulled out of the terminal. 

Army Transport Service Sub-Port of Embarkation 

In January 1942, the USATS leased all of Terminal 4 for use as the Portland Sub-Port of Embarkation, and 
municipal shipping activities were shifted to City CPD Terminal 1 and old Terminal 2. The facility was used to 
embark troops for overseas, as well as to store equipment and materials, house Amy personnel, refuel ships, 
and load ships for transport overseas. The War Department in turn leased property and buildings to subtenants 
(e.g., Northwestern Ice and Cold Storage Company), providing services at the Portland Sub-Port of 
Embarkation. During its tenure at Terminal 4, the USATS operated the facilities described below. 

DisinfestationfFurnigation Plant. Between May and September 1943, the USATS constructed a disinfestation 
(fumigation) plant to the east of Warehouse 1 for delousing soldiers and prisoners of war prior to their 
embarkation or debarkation. (Maps and drawings from the war years refer to a House 1 on both Piers 1 and 2. 
A report from February 1944 notes that the disinfestation plant was located in the former Water Division repair 
shop, but that location has yet to be verified.) The disinfestation plant was designed to delouse 150 men and 
their clothing and belongings per hour. The prisoners of war were reportedly held at Warehouse 1 (including a 
"delousing area") prior to being transferred elsewhere. The materials used in the disinfestation process have not 
been confirmed. An Army directive of August 19, 1944 instructed military installations to use methyl bromide 
for disinfestation and fumigation. 

Salvage Yard. The USATS established a small salvage yard at Terminal 4 for scrap metal (including scrap iron 
and ferrous metal) and rubber. A report from March 1943 noted the sale of more than 38,000 pounds of scrap 
iron and steel from salvage operations. The total tonnage of materials scrapped at the terminal during the 
USATS's tenure was close to 350 tons, with most of that sold in 1944. Some of the materials were sold to the 
Zidell Manufacturing & Supply Company, Alaska Junk Company, and California Bag & Metal Company. 
Aerial photographs indicate that the USATS filled the salvage yard area sometime around 1945. 

Auxiliary Oil Pipeline. In February 1944, the USATS completed construction of an auxiliary pipeline at Pier 5, 
Slip 3. The pipeline extended 340 ft to the slip side of the pier. The Army also constructed two standpipes 
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Sulfur 

adjacent to the slip to accommodate the auxiliary pipeline. The new line was built to permit tankers to transfer 
oil to upland facilities while other ships took on coal from the adjacent bunkers. 

Other USATS Facilities. Two other facilities are of potential interest: a gasoline station and a sulfur plant. 
The gas station was located along the south side of Carroll Road (the entrance road to the terminal) slightly 
northeast of the vegetable oil storage tanks east of Slip I . The gas station utilized an approximately 2,000- 
gallon gasoline storage tank and pump in connection with the processing of military vehicles. It is not known 
whether the storage tank was above or below ground. The sulfur plant was located east of the bulk storage 
bunkers on Pier 5 (corresponding with the former location of the Oregon Sulphur Company). 

Terminal 4 was returned to the City CPD in February 1946. In 1947, the War Assets Administration purchased 
the northern portion of the City CPU terminal occupied by Oregon Shipbuilding Corporation in exchange for 
property on the west bank of the river that the City CPD later developed as Terminal 2. 

Ore and Concentrate Handling 

Pre- 1950. From its inception, Terminal 4 was designed to handle imports and exports of bulk cargo. Rail 
transport by OWR8cl\I Co. and its successor, Union Pacific, was the chief means of conveyance for import and 
export cargo. Ores and concentrates were an important element of this traffic beginning in 1921 with the 
completion of Pier 5 on the southern edge of Stip 3. A. large area for open storage, to the east and south of Pier 
5, lay adjacent to eight covered concrete bunkers with sloping interiors, which were serviced by a series of belt 
conveyors. This was the mineral bulk-handling facility at Terminal 4, details of which are provided in Table A-
3 based on information known to date. 

Table A-3 
Chronology of Pre-1950 Mineral Bulk Handling at Terminal 4 

Status 
Export 

Ore 
. Phosphate 
rock 

Manganese 
ore 

Zinc  

Trartfer Method 
Railcar from siding unloaded to 
either track hopper or cradle 
unloader to bunkers or cars; 
contents were discharged to open 
area storage. Material traveled by 
conveyor belt from bunkers to 
loading towers on the harbor face 
(Berth 414) of Pier 5, where it was 
loaded directly into ships' holds. 

Storage 	Period 
Open storage 	1921-1950 
or covered 
bunker 

Open storage 

Open storage 
I or covered 

bunker 

Open storage 	1925-1928 

Import 	Ships unloaded by Terrninal 4 
locomotive crane onto Slip 3 side 
of Pier 5 (Berths 412 and 413). 

Export 	Same method as used for 
; phosphate rock. 

Export 	Same method as used for 
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Ship 	Same r6"ai'i -o-Cl'as used for 
fuel 	phosphate rock. 

Ore 
	

Status 
Lead 
	

Import 
concentrate 

al 

- Zinc 
concentrate 

Soda ash 

Export 

Import 

‘port 

Storage 	Period 
No storage 	1955-1971 

Pier 5 storage 
bunkers 

No storage 

Ore 	 Status Transfer Method 
. concentrate 	 phosphate rock. 

: Chrome ore 	; Imporf ; Same method as used fOr 
phosphate rock. Unloaded at Pier 
5 in 1925 and at Pier 2 (Berths 
406-408) in 1937-1941. 

Storage 	Period 
; or covered 

bunker 

Open storage 
; or covered 

bunker ; 

Open storage 
or covered 
bunker 

1935-1936, 
1940-1950  

1925, 1937, 
1940-1941 

Post-1950. At the end of World War II, the City CPU regained use of Pier 5 and constructed a new bulk 
oudoader on the Slip 3 side of the pier (Berth 412) for handling expected cargoes of coal and phosphate, 
Starting in 1955, lead and zinc concentrates were directly transferred from ships in Slip 1 to open Union Pacific 
gondola railcars by two gantry cranes at Pier 2 equipped with clamshell buckets. The transfer of lead and zinc 
concentrates at Terminal 4 was relocated to Slip 3 (Berths 410 and 411) in 1961 with the completion of Pier 4 
and the Dravo bulk unloading tower. The Dravo unloading tower remained in service until 1998, when it was 
decommissioned. Soda ash, initially exported from Pier 5, Berth 412, became a major export in 1988, when 
loading was transferred to Pier 4, Berths 410 and 411, where a new bulk outloader was constructed by Hall-
Buck. Based on currently available information, details of these operations are summarized in Table A -4. 

Table A-4 
Chronology of Post-1950 Mineral Bulk Handling at Terminal 4 

Transfer Method 
Gantry crane clamshell removed ore 
concentrate from ship hold to open 

• railcar on Pier 2 (Berths 406-408) until 
1961; bravo unloading tower removed 
ore concentrates from ship hold to open 
railcar on Pier 4 (Berths 410 and 411) 
from 1961-1971. Railcars were spotted 
on Tracks 4-10, 4-11, 4-12, and 4-15. 
Cars were then pulled west to Tracks 4-2 
and 4-3 for pushing under the Drava 
loader. Loaded cars exited to the ladder 
tracks at the east of the pier for 

Berth 412 bulk unloader; gantry cranes 
at Pier 2 also unloaded coal from barges. 

Same method as used for lead, same 
time frame. 

Bulk outloader; Pier 5-loaded railcars 
dumped soda ash into Berth 412 
outioader, direct transfer to vessel. Pier 

-.-. 	 • 

1988-Present 30,000-ton A-
frame storage 
building at 
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. 0 e 	 Status 	ransfer Method 
4-loaded railcars traveled along face of 
dock, in strings of six cars, through one 

. of two dumper buildings. Soda ash was 
either transported directly to ship via 
conveyor or taken to storage building for 
later shipment. Ships could be 

, simultaneously loaded from storage and 
• rail... 

Storage 	Period 
Pier 4 since 
1993; no 
storage at Pier 
5 (direct 
transfer from 
rail to ship 
only) 

Sulfur Export 	Transfer from railcars to barges by bulk 
unloader at Berth 412. After 1961, 
transferred by Pier 4 Dravo tower. 

No storage 1955-1967 

     

Alumina/Bauxite 

Ammonium 
sulfate 

Import Gantry cranes at Pier 2 (Berths 406-408) 
removed ore from ship hold to Union 

• Pacific railcars. After 1961, ships were 
unloaded at Pier 4 (Berths 410 and 411) 
by the Dravo unloadihg tower. 

Import Transferred from ship hold by Dravo 
tower into dump trucks. 

No storage 

Storage 
, building south 

of Pier 5 

1955-1956, 
1963 

1970 

Bentonite clay 

_ 
Soybean meal 

Chromite 

Ferro-
phosphorous 
iron ore 

Limestone 

Manganese 

Potash 

Export 	Direct transfer from railcar to ship via 
Pier 5, Berth 412 bulk outloader via 
conveyor belt from railcars until new 
outloader constructed at pier 4. 

Direct transfer from railcar to ship via 
, bulk outloader at Pier 5 until new 

outloader built at Pier 4. 

Export 	Diridira-riSfer from railcar to ship via 
bulk outloader at Pier 5 until new 
outloader built at Pier 4 

Import Gantry cranes at Pier 2 removed ore 
from ship holds to Union Pacific railcars. . _ 	„ 

Export Transferred by Pier 2 gantry cranes from 
railcars (originating in Idaho) to SS 
Jofunfjell for shipment to Rotterdam, 

• Holland. 

Import 	Transfer from barge hold to railcar. 

Import Gantry cranes at Pier 2 removed ore 
from ships to railcars. 

Export 
	

Transferred from railcars to ships at 
Berth 412.  

No storage 	1967 

No storage 	Not available 

• No storage 

No storage 
	1956-1957 

No storage 	1955-1957 

No storage 	1966-1967  

No storage 	1958 

Storage 	•:959 
bunkers 

Sodium sulfate 	Export 

Not available 
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Transfer Method 	 Storage 

• Transferred from ship holds by Berth 412 Storage 
• bulk loader. 	 bunkers 

Transferred from Burlington Northern 
railcars to ship holds by Berth 412 bulk 
outioader,(Berth 401), 

Storage 
bunkers 

- 
Discharged by a marine leg and 	Storage 
conveyor belts at Pier 1. 	 bunkers at 

Pier 1 

Or:e 	 Status 

Rutile ore sand Import 
(titanium oxide) .  

Talc 	 Export 

Tricaphos 	(tri- Import 
calcium 
phosphate) 

The Bunker Hill Company and Heela Mining Company's Sullivan Electrolytic Zinc Plant were the major 
consignees for lead and zinc ore concentrates during the 1955 to 1971 period. Anaconda Mining Co. (a former 
ARCO subsidiary) and American Smelting & Refining Co. (known as ASARCO) also imported ores through 
Terminal 4. The American National Soda Ash Consortium (known as ANSAC) has supplied Wyoming soda 
ash to the KMBT (formerly Hall-Buck Marine) facility at Terminal 4 from 1988 to the present day. 

Pencil Pitch Handling 

Pencil pitch is a coal tar distillate used as anode material at aluminum refineries throughout the Pacific 
Northwest. It is manufactured by extruding finger-width coal tar pitch "pencils." Available Port records 
indicate that pencil pitch was handled at Terminal 4 from 1978 to 1998. The pencil pitch was manufactured in 
Germany and China and purchased from Koppers Industries, Inc. Ships carrying the pencil pitch were moored 
at Berth 411 in Slip 3. Longshoremen removed the pencil pitch from the ships' holds by means of the 
clamshell-equipped Dravo unloading tower on Pier 4 and loaded it directly onto truck trailers or railcars adjacent 
to the pier. 

In 1978, 13,161 short tons of pencil pitch arrived at the Port in several ships and were transferred to rail and 
truck carriers at Pier 4. In 1979, Jones Oregon Stevedoring Co. signed an agreement to handle bulk pencil pitch 
cargo at Terminal 4. That agreement was renewed in September 1982. In 1987, the Port leased the bulk cargo 
handling operations to Hall-Buck Marine, Inc. At that time, the Port was using the Dravo unloading tower to 
transfer an estimated 25,000 to 35,000 tons of pencil pitch annually. Hall-Buck Marine modified the Dravo 
mechanism in 1988 and the rear section of the loading hopper enclosure in 1992 to improve operations. 
Statistics indicate that 182,748 short tons of pencil pitch were unl.oaded from at least 28 ships between 1978 and 
1989. Port records register 11 ships calling between January 1997 and June 1998. Ten of those vessels were 
affiliated with General Steamship Corporation, Ltd. In 1998, Hall-Buck Marine ended bulk import of pencil 
pitch at Terminal 4. The Dravo unloading tower was decommissioned that same year. 

General Cargoes 

Terminal 4 was chiefly designed to handle bulk (as opposed to break-bulk) cargo. The grain elevator, vegetable 
oil and molasses tanks, and the bulk mineral facility at Pier 5 have been prominent elements of the bulk cargo 
handling at Terminal 4. Other bulk cargoes imported or exported through Slip 1 and its adjacent piers and 
warehouses were wool, cotton, and natural rubber. The entities handling these cargoes and the time frames 
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involved are not presently known. Some break-bulk cargoes were processed through Terminal 4, including 
automobiles exported to the Far East beginning in 1925. 

Prior to and during the terminal's use as a container station by Matson Navigation Company, the terminal was 
used to process whole log bundles for export to Japan. 

In addition to the bull< storage plant for handling coal, phosphate rock, and other bulk products, the rear of the 
quay dock at Pier 5 had a 3.5-acre storage space available for lumber, logs, sulfur, and steel. The equipment 
used for loading and unloading these materials included two traveling towers, hoppers, tripper, chutes, bins, and 
automatic scales. The quay dock was removed from Pier 5 in 1962, and the bulk handling facility was 
demolished between 1968 and 1969. The bulk outloader on the slip side of Pier 5 was decommissioned and 
removed. between 1990 and 1992. 

City of Portland 

The City of Portland owns a parcel of land adjacent to Wheeler Bay commonly known as the fire boat station 
parcel. When the Port and the City CPD were consolidated in 1971, the CPD's properties and functions were 
transferred to the Port. However, the fire boat station parcel was specifically exempted from the transfer of 
property. The exemption was recorded correctly, but the parcel was erroneously located on Multnomah County 
tax maps at Slip 1. instead of in Wheeler Bay. That error was corrected in 2002. 

The City of Portland operated a fire boat station at Terminal 4 from a pier into Wheeler Bay from approximately 
1960 through approximately 1986. At one point, the fire boat station was located on the upstream end of 
Wheeler Bay, attached to Berth 410. In approximately 1980, the Multnomah County Sheriffs Department 
moved a boat house and houseboat just inside the area closer to the head of the slip from the fire boat station. 
The City of Portland formerly utilized an approximately 1,000-gallon UST for the storage of gasoline. The 
former UST was decommissioned in 1995 and, following sampling of soil and groundwater, DEQ issued a No 
Further Action determination. The City of Portland relocated its fire boat moorage to the Port's Terminal 1 
facility in 1995, at which time Carr Marine leased the ramp and floating dock to tie up barges. That lease ended 
in 1999. The fire boat parcel has been vacant since that time. 

In 1986, the City of Portland constructed a municipal stormwater sewer conveyance system that drains 
properties located along North Lombard Street and North Roberts Avenue. The stormwater piping traverses the 
northern portion of the Slip 1 Upland Facility and ultimately discharges to Slip 1. The City of Portland refers to 
the outfall discharging to Slip 1 as Outfall 52C. According to City of Portland records, Outfall 52C is a 36-inch 
municipal storm drain with a catchment area of approximately 24 acres located above the railroad tracks east of 
the terminal. 

Oregon Terminal Company 

In 1988, the Port ceded control of overall operations at Pier 2 under a management agreement with Oregon 
Terminal Company (OTC) for operation of all break-bulk berths. OTC handled Berth 408, the ro-ro dock, and 
associated warehouses. In addition, OTC operated the old Quaker State building as a gearlocker. A rail-covered 
work pit was constructed west of the gearlocker building at that time. In addition, one 4,000-gallon UST for 
diesel and one 4,000-gallon UST for gasoline were installed with a fueling station on the south side of the 
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• Apr-May 	Slip 1 
1919 
May-June Slip 2 
1919 

Terminal 4 
Upland  
Terminal 4 
Upland  

132,000 Terminal development. 

69,200 Terminal development. Excavation of 
1500-ft length and 200-foot width slip. 

gearlocker building. An equipment wash station was installed on the sl p side of the building; the wash station 
drained to the sanitary sewer. Both the USTs and the wash station were removed when the management 
agreement ended in 1996. 

Other Facilities 

A gearlocker building that was constructed in 1932, housed shops for carpentry, painting, blacksmithing, and 
repairs. In 1942, during the USATS's tenure, an internal, second-story loft was added to the one-story building. 

A.6 Dredging and Filling History at Terminal 4 

Dredging activity at Terminal 4 began with the work that provided fill for the general terminal_ space and created 
Slips 1 and 3 between 1917 and 1921. In the process, the former Gatton's Slough and adjacent Willamette 
River shoreline were reconfigured. Port of Portland dredges .  provided the dredged material for the City CPD's 
facility. Maintenance dredging of the slips and improvements to the terminal's harbor face occurred 
periodically in ensuing years. Table A-5 provides a chronology of dredging and filling events at Terminal 4. 

Table A-5 
Chronology of Dredging and Filling Events at Terminal 4 

Month* / Specific Area 
Year 	Dredged 

Specific Area 
Filled 

Estimated 
Volume 
(cubic 
yards)* 

Description 

• 1917 	. St. Johns Elevator 
and Terminal 
(Terminal 4) 

1918 	St. Johns Terminal 
, (Terminal 4) 

Jan 1919 	Terminal 4, Willamette Terminal 4 
River Channel 	Upland• 

Jan 1919 	Slip 1 	 Terminal 4 
Upland 

Jan 1919 	Sip 1 	 Terminal 4 
,  Upland  

Slip excavation performed by Dredge 
, Portland and "special channel" work 
, performed by Dredge Willamette. 

Slip excavation performed by Dredge 
Portland and channel work performed by 
Dredges Columbia, Willamette, and 
Tualatin. 

21,950 Terminal development. 

26,600 Terminal development. 

30,400 Terminal development. 

Terminal 4 
Upland 

Terminal 4 
Upland 

Jan 1919 	Terminal 4, Willamette . Terminal 4 
River Channel 	Upland  	 

Feb 1919 	Slip 1 	 Terminal 4 
Upland 

Feb-May 	WillaMette River, 	Terminal 4 
1919 	Channel 7 Linnton 

45,480 Terminal development. 

34,400 Terminal development. 

631,060 Terminal development. 
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Estimated 
Month* / 
Year 

Specific Area 
Dredged 

Specific Area 
Filled 

; Volume Description (cubic 
: yards)* 

May-July Terminal 4, Willamette : Terminal 4 294,240 	Terminal de\ielopment. 
1919 River Channel 	• Upland 
Aug-Dec Slip 2 Not verified 318,200 	Terminal development. Excavation of 
1919 1500-ft length and 200-foot width slip. 
Jan 1920 Terminal 4 Slips 	Terminal 4 586,661 	Terminal development. 

Feb-Apr 
, 

• Terminal 4, Willamette 
Upland 
Terminal 4 683,200 	Terminal -development. 

1920 River Channel Upland 
July 1920 Terminal 4 Slips Terminal 4 39,360 	Terrninal development. 

Upland 
Sept-Dec Terminal 4 Slips 	• Terminal 4 271,584 	Terminal development. 
1920 Upland 
Dec 1920 Terminal 4 Slips Terminal 4 11,445 	Terminal development. 

Upland 
1921 
192_1 

Slip . 2 	 Not verified 
Sp 	 Shp 2 

Terminal development, , 
Terminal development. 

1921 • Not verified Terminal development. 
1921  LSlip 3 Not verified 1 Terminal develoyrnent. 
19;,: Pier 2 Pier 3 Terminal idevelo_pment._ 
1921 
Oct 1923 

i Slip 3 
Willamette River 

Pier 4, 
Terminal 4 

I Terminal development _ 	. 	_ 
80,545 	Dredging. 

Channel below 	Beach 
: Terminal 4 

: Oct-Nov ! Willamette River 	Terminal 4 469,435 	Job No. 1087: Dredging 
1923 ! Chani. let below 	' Beach 

Terminal 4 
Dec 1923 Willamette River 	Terminal 4 218.230 	Dredging. 

Channel below 
• Terminal 4 

1923- • Willamette River 	Weyerhauser Di:edgivng. 
. 1924 above Terminal 4 	- Tract 

1924 • Piers 3 & 4 	 Not verified. • Dredging for construction of bullchead and 
• fills. 

• Aug-Sept _ Willamette River 	Terminal 4 146,890 	Dredging. 
1924 Channel above 	above 

Terminal 4 
Sept-Oct 
1924 

Pier 5 	 , Bank upstream 
from Terminal 

107,010 	Job No. 1100"bredgin5.-  

.4 - Oct 1924 , Shoal above Terminal 	Terminal 4 
4 	 above 

187,300 	Dredging 

1924- Terminal 4 above 	Land above 402,710 	Dredging 
1925 Terminal 4 
1925 Willamette River 	Land above  Dredging. 
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Channel 	 : Terminal:4_ 
Terminal 4 
	

Not verified. • Nov-Dec 
1935 _ 	. 	. 	. 
1935- 	I Willamette River 

• 1936 
	

1 Channel near 
Terminal 4 

1936 	Terminal 4, VAlo nette 
River Channel 

July-Aug 	terminal 4 
1936 
July-Aug 

	
Willarnette River 

I 1937 
1936 

r-Terrninal 4 
Channel, Terminal 4 

Dec 1938 Associated Oil 
Company_ 

: 1941 
	

Willamette River 
Channel below 
Terminal 4 

Feb-Apr 	Terminal 4 
1941 

•  

Terminal 4 Feb-Apr 
1941 

Slip below Terminal 4 Apr-June 
above 1941 
Slip 1 1942 

Lowlands 
above Terminal 
4 
Not verified. 

Not verified. 

. Not verified. 

I Not verified 
Terminal 4, 
ashore below 
Weyerhauser 

I Tract 

Not verified. 

Swan Island 

Not verified. 

Not verified. 

Willarnette River 
Channel south of Pier 
5 .__ 
Slip 3 
Slip 3 

Head of Slip 2 

Not verified.  
Slip 2 

Not verified _ 	. 	_ 	- 
Oregon 
Shipbuilding 
Way-Ends  
Not verified, 
Rivergate 

Not verified. 

July 1948 

Aug 1948 
1957- 
1958 

	

1962 	Shp 1 

	

1963 	Terminal 4, Willamette 
River Channel 

	

1968 	I Slip 1 

	

1968 	WiHamette River 
Channel adjacent to 
Terminal 4 

	

: 1969 	Slip 3 

June 	: Willamette River • Terminal 4 

• Month* / 
Year 

Specific Area 
Dredged 

Specific Area 
; Filled 

Estimated 
• Volume 

(cubic 
• yards)* 

Description 

     

     

228,085 Dredging. 

Dredging. 

Dredging. 

495,045 Dredging. 

Corps maintenance dredging (Job #1241). 

—1-96-,966 
187,65. 1 Dredging. 

; Dredging. 

I Dredging (CPO Project 1257), 

823,646 -
i 

-or:edging. 

Dredging Contract 1260 

U.S. Army Transport Service maintenance 
dredging. 
Dredging for construction of oil dock south 
of Pier 5 (Job #1286). Initial filling of head 
of Slip 2_ ..  
iiitairilenance dredging. 
Widening of Slip 3, dredging and final filling 
of_head . of Slip . 2,.. 

. Dredging. 
Dredging. 

Dredging.. 
Dredging. 

Emergency dredging by Western Pacific 
Dred.ging to accommodate iron ore vessels. 

79,400 . Locations and purpose not specified. 
1971 
	

Channel 
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Not verified. 
. Morgan Bar 

• Month* / Specific Area 
Year 
	

Dredged 

1972 	Willamette River 
Channel 

	

1983 
	

Slips 1, 2, 3 and 
Harbor Piers 

	

1984 
	

Slip 3 

	

1987 	Terminal 4 

	

. 1987 	Terminal 4 Auto 
Storage Area 

• 1988 	.  Slip 1  

	

1988 	; Terminal 4 

	

1994 	Slip 3 

	

. 1994 	 ,•1 

	

1996 - 	 Slip 3 
1997 

	

1997 	. Slip 3 
•2002 	Slip 3 .• 

	

2003 	Slip 3 
* where reported or available 

, Specific Area 
Filled 

Terminal 4 
Auto Storage 
Area Bankline 
Rivergate 
Not verified. 
Terminal 4 

Rivergate 
jArea 141 	 
Rivergate 
(Area 1 .4).  
Not verified._ 
Not verified. 

Swan Island 
Lagoon  
Not verified. 

Not \4 .1-ihCi 

Not verified 

Swan Island 
Lagoon 
Ross Is and 
Morgan Bar 

Ross Island 

Ross Island 
Ross Island 

Not verified. 
Not verified. 
Not verified. 

Description 

Terminal development. 

Dredging. 
Fireboat basin dredging. 	. . . 
Locations and purpose not specified. 

908,836 Channel maintenance. 

1,938,550 Channel maintenance. 

Dredging of. Berths 4037405. 
Maintenance dredging. 

3,000 1 .  Maintenance dredging. 

157:edging of Berths 407-408 (Slip 1) and 
Berth 410 (Slip 3) 

100 Material removed for future river patrol 
! boathouse as part of maintenance 
i dredging. 

Maintenance dredging. 

5,000 . Maintenance dredging of Berths 410 and 
411. 

2,000 Maintenance dredging oi Berih 
1,800 Maintenance dredging of Berth 416 

Maintenance dredging of Berths 403-408 
28,900 Maintenance dredging of Berths 401, 403- 

408, and 414-416 
35,000 Remedial dredging associated under 

Consent Decree. 
2,300 Maintenance dredgihgpf . Berth 408. 

Maintenance dredging of Berths 410 & 411 

Maintenance dredging_of Berths 410 & 411. 
Maintenance dredging of Bei,. ihs_410 & 411._ 
Maintenance dredging .of Berths 410 & 411. 

Estimated 
Volume 
(cubic 

; yards)* 
. 	700,000 

355,466 

1972 	Terminal 4 
1973 	Slip 2 
Feb 1973 Willamette River 

Channel 
Nov-Dec 	Willamette River 
1974 
	

Channel at Terminal 4 
Jan-Mar 	Willamette River 
1975 
	

Channel at Terminal 4 
1975 
	

Slip 1 
1975 
	

Slips 1, 2, 3 and 
Harbor Piers 

1976 	Terminal 4 

1977 
	

Slips 1 and 3 

1980 	: Slip 2 

5,454 
2,25n 
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A.6 Current Uses at Terminal 4 

Throughout the 1980s and 1990s, some of the buildings, equipment, and docks at Terminal 4 became obsolete 
and were removed. Slip 1 is not presently deep enough to accommodate deeper-draft modern vessels and 
current Port plans do not call for such deepening in the foreseeable future. In the late 1980s and early 1990s, 
Warehouse 4 was condemned and removed, and the original tanks at the bulk liquid storage facility near the 
head of Slip 1 were removed. In 1996, Berths 406 and 407 and their associated docks and warehouses were 
dismantled. The demolition of Berths 403 and 404 and associated Houses 3 and 4 followed in 1999. Bull( 
operations at Berth 412 (Pier 5) were terminated in 1989, and the wharf at Berth 412 was removed in 1997. 

A.6.1 Tenant Operations 

Current lessees within the Removal Action Area at Terminal 4 and their status are listed below. 

Cereal Food Processors  

Cereal Food Processors, Inc. formerly known as Terminal Flour Mills) is currently in the last two years of a 
lease for approximately 1.6 acres at the flour mill facility at Terminal 4. 

International Raw Materials  

1RM is currently in year four of a 10 -year lease (with two five-year option periods) for approximately 6.3 acres 
at the liquid bulk storage facility, excluding a Port building. The previous lease for the facility was assigned 
from PM-Ag to IRM in 1995. 

Rogers Terminal 

Rogers Terminal & Shipping (a division of Cargill Marine) is currently in "hold over" status with a lease of 
improved space east of Slip I. The lease is for less than 1 acre and encompasses an 11,712-square-ft warehouse 
with 406 square ft of office space and a 15,451-square-ft yard. Rogers, a terminal service company, originally 
leased the space for stevedoring services supplied to Cargill's operation. Since Cargill. is in the process of 
exiting its lease and is no longer operating at Terminal 4, Rogers is currently utilizing the leasehold for storage 
purposes. Rogers' initial lease agreement with the Port dates from 1983. 

Rogers formerly utilized an aboveground used oil tank in connection with its operations. In addition, the Port 
removed an approximately 10,000-gallon gasoline UST from the Rogers leasehold in 1990. Sampling during 
decommissioning of the UST confirmed that there were no releases associated with the UST. 

Kinder Morgan Bulk Terminals 

In 1998, Hall-Buck was acquired by Kinder Morgan and renamed ICMBT. KM13T continues to export soda ash 
through Slip 3. KMBT currently leases 6.56 acres adjacent to Berths 410 and 411 for ship loading of soda ash 
and/or unloading of bulk cargo from rail. The lease area includes rails, associated buildings, a storage dome, 
and utilities. 
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Additional agreements affecting Kinder Morgan's lease area include: 

Portland General Electric easement for underground line; 
Pipeline Crossing Agreement, Union Pacific (licensor) to Hall-Buck (licensee), allowing Hall-Buck to 
construct, maintain, and operate a pipeline; and 
Revenue Sharing Agreement with Union Pacific. 

KMBT currently utilizes an approximately 5,000-gallon diesel UST located north of the Rail Dump building, an 
approximately 675-gallon AST Located in the eastern portion of the facility, and an approximately 2,000-gallon 
sulfuric acid AST located within Building 432. In addition, KMBT utilizes an approximately 43,000-gallon 
open settling tank for soda ash wash-down water. 

Schnitzer 

The Port has a moorage agreement with Sch_nitzer Investment Corporation for a portion of the mooring dolphin 
that extends onto submerged lands adjacent to property owned by Schnitzer at the Berth 401 grain elevator. 

A.6.2 Rail Trackage 

Rail Usage 

The rail trackage within the confines of Terminal 4 is owned by the Port. The Port leases portions of the rail 
trackage to individual tenants as part of their facility leases. The Terminal 4 rail system is designated as 
capacity that the Port will afford a tenant under terms of the lease. Older, renewable leases, such as the on.e 
currently in effect with KMBT, subsume the particulars of car movement and loading under the general term of 
"operations." Newer facility leases deal with all aspects of terminal transfer operations in detail. 

Although not specifically addressed in older Lease language, there are recognized responsibilities regarding rail 
activities at Terminal 4. Union Pacific, or any other railroad company involved in car transit and delivery, is 
responsible for the line haul of consigned product from origin to destination. This includes delivery of the cars 
to the terminal. 

A.6.3 Adjacent Property Ownership and Operations 

The Terminal 4 Removal Action Area is bordered to the north by Schnitzer Steel Industries and Northwest Pipe 
and Casing; to the norchinortheast by the Burgard Industrial Park; to the south by the Terminal 4 Auto Storage 
Area, which is occupied by Toyota; to the east by Union Pacific rail bracks, beyond which is the Toyota 
processing yard and Toyota processing center; to the southeast by the Toyota upper lot; arid to the west by the 
Willamette River. 

The Schnitzer Steel Industries, Northwest Pipe and Casing, and Burgard Industrial Park properties and the 
Toyota Auto Storage Area, all of which border the Terminal 4 Removal Action Area, are discussed below. 
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Schnitzer Steel Industries 

Schnitzer Steel Industries (Schnitzer), located at 12005 North Burgard Street, borders Terminal 4 on the north. 
Schnitzer processes, stores, and exports scrap metal (e.g., automobiles, appliances, and ferrous metal products) 
from its facility. Schnitzer also operates a deep marine terminal for bulk commodities. The property was the 
site of Oregon Shipbuilding Corporation's shipyard from approximately 1943 through 1945; between the late 
1960s and 1972. Sclmitzer reportedly conducted ship scrapping activities at the property. Schnitzer Steel. 
Industries is listed as Oregon Department of Environmental Quality (DEQ) Environmental Cleanup Site 
Information (ECS1) #2355 and is currently under a Voluntary Cleanup Program (VCP) Agreement for remedial 
investigation of the site, which is ongoing. 

Northwest Pipe and Casing 

Northwest Pipe and Casing, located at 12005 North Burgard Street, borders Terminal 4 on the north. Northwest 
Pipe and Casing operates a welded steel pipe and coating manufacturing facility. Historically, the Oregon 
Shipbuilding Corporation shipyard, which operated from 1943 through 1945, extended onto the Northwest Pipe 
and Casing property. Beall Pipe operated a pipe manufacturing facility on the property from 1945 to 1983. 
Northwest Pipe and Casing, purchased the property in 1983. Northwest Pipe and Casing is listed as DEQ ECSI 
#138 and is currently under a VCP Agreement for remedial investigation of the site, which is ongoing. 

Burgard Industrial Park 

The portion of the Burgard Industrial Park that is adjacent to the north/northeast of Terminal 4 includes 
Boydstun Metal Works and Western Machine Works. 

Boydston Metal Works, located at 9002 North Sever Court in the Burgard Industrial Park, borders Terminal 4 
on the north/northeast. Boydstun Metals Works fabricates and paints automobile transport trailers. Specific 
manufacturing activities include cutting steel and aluminum sheets and tubes, welding parts as part of trailer 
assembly, sandblasting, painting, and installing hydraulics and electrical control systems. Historically, the 
Oregon Shipbuilding Corporation shipyard, which operated from 1943 to 1945, extended onto the Boydstun 
property; between the late 1960s and 1972, Schnitzer reportedly conducted ship scrapping activities at the 
property. Boydstun is separately listed as DEQ ECSI #2362; however, the site has been incorporated into the 
Schnitzer Steel Industries investigation (ECSI #2355 described above), which is ongoing. 

Western Machine Works, located at 12005 North Burgard Street in the Burgard Industrial Park, also borders 
Terminal 4 on the north/northeast. Western Machine Works fabricates and remanufactures components for the 
paper and pulp industry. Historically, the Oregon Shipbuilding Corporation shipyard, which operated from 
1943 to 1945, extended onto the Boydstun property; between the tate 1960s and 1972, Schnitzer reportedly 
conducted ship scrapping activities at the property. Western Machine Works is not listed in the DEQ's ECSI 
database; however, the site is included in the Schnitzer Steel Industries investigation (described above), which is 
ongoing. 
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Toyota - Auto Storage Area 

Toyota Motor Sales, which occupies properties to the east, south, and southeast of the Terminal 4 Removal 
Action Area, holds a long-term lease agreement with the Port. dating to 1976 for the storage and processing of 
automobiles. Historically, Toyota's facilities have been at Terminal 4 and above Terminal 4 on Lombard Street; 
the facilities are known as the upper and lower lots. 

The Toyota area south of the terminal was first developed in 1969 and paved as a large-scale automobile import 
facility. A floating dock (Berth 417) was constructed in 1969, and a second floating auto dock (Berth 416) was 
constructed in 1972. In addition, Berths 414 and 415 were completed in 1974 for the handling of steel cargo. 

In 1976, Toyota leased the import facility at Berth 416, and the processing plant was expanded in 1979. Berth 
417 was relocated to the Port's Terminal 6 and a general cargo auto terminal was constructed there. 

In 1986, the Port purchased the St. Johns Auto Wrecking Yard on Lombard Street above Terminal 4. Toyota 
entered into an agreement with the Port for approximately 69.2 acres of property, buildings, improvements, and 
dock rights located to the east and south of the Removal Action Arca. Toyota exercised an option under the 
termS of the 1986 lease on October 30, 1989 for an additional 12-acre parcel farther upstream. On April 3, 
1990, Toyota exercised another option under the lease for an additional 8.8-acre parcel located on the corner of 
North Lombard and North Roberts. A recent amendment extending the term of the lease also provided for 
closure of the "upper property" (east of the terminal) on North Lombard, including removal of the underground 
fuel tanks. 

In 2002, Toyota Motor Sales, U.S.A., Inc. (also known as Toyota; TLS, Logistics) entered into a separate lease 
agreement for approximately 82 acres south of the Terminal 4 Removal Action Area, which includes a vacated 
portion of North Bradford Street 

Toyota's current operations include unloading automobiles from ships that dock at Berths 414 and 415, driving 
the cars to designated yard areas, and storing the vehicles awaiting processing, which includes fueling and 
washing vehicles, installing accessories, and making minor repairs to damage caused during shipping. 

A.7 Planned Future Uses at Terminal 4 

The Port is currently involved in master planning to guide development and redevelopment to the year 2020. 
Terminal 4 will remain one of the Port's primary marine terminals for the foreseeable future. Options under 
consideration for Terminal 4 generally involve retaining the existing terminal purposes of handling grain, autos, 
and dry bulk and liquid bulk cargoes. Most of the alternatives under consideration emphasize the continued use 
of Slip 3 and deemphasize the use of Slip 1. 
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Archaeological invest 	Northwest, Inc. 
2632 S.& 162.4  Avei, . • Portland, Oregon 97236 
Phone (303) 761-65(13 • F:tts (503) 761-6620 

Vancouver 	 96-7473 
inw.com  

Web: umw,k%ainw.cour 

December 28, 2005 

Michael J. Pickering, R.G. 
Project Hydrogeologist 
Ash Creek Associates, Inc. 
9615 S.W. Allen Boulevard, Suite 106 
Portland, Oregon 97005 

Re: 	Archaeological Monitoring of Soil Sampling and Drilling of Monitoring Wells 
for the Port of Portland Terminal 4 Slip 1 Upland Facility Removal Action Project 
AINW Report No. 1587 

Dear Michael: 

Per the agreement between Blasland, Bouck and Lee, Inc. (BBL) and Archaeological 
Investigations Northwest, Inc. (AINW), we have monitored the drilling of soil borings and 
monitoring wells and inspected soil samples obtained from the soil borings and monitoring 
wells for the Port of Portland's Terminal 4 Slip 1 Upland Facility located at 11040 North 
Lombard Street along the northeastern bank of the lower Willamette River in Portland, Oregon 
(Figure 1). The agreement also includes preparing this report, which addresses the 
archaeological monitoring conducted in September 2005 directly under contract with BBL and 
monitoring undertaken in 2004 under previous contracts with URS and Hart Crowser, 

The Port's Terminal 4 property is located OD the Willamette River floodplain, 
approximately between River Miles 4.4 and 5.7. The historical floodplain was covered with 
dredged sand and silt from the Willamette River beginning in about 1917 and continuing 
through the early 1920s. The 2003 cultural resource survey of the Port of Portland's Terminal 
4 property concluded that there was a potential for archaeological deposits in the alluvial silt 
buried beneath the dredged deposits (Ellis and O'Brien 2003). That report identified locations 
at Terminal 4 considered to have a high potential for archaeological resources in native soils 
underlying the dredged soils. 

A historical tributary of the Willamette River known as "Gatton's Slough" was 
considered to constitute an area of especially high archaeological sensitivity. Gatton's Slough 
originally flowed across the area now occupied by the northernmost portion of Terminal 4 and 
emptied into the Willamette at the modern Slip 1 location. A major prehistoric archaeological 
site was reported at the mouth of the slough in the decades prior to construction of Terminal 4. 
Other locations at Terminal 4 considered likely to have buried archaeological resources were 
along the historical Willamette River bank and on the shorelines of historical floodplain lakes, 
ponds, and marshes. All of these natural features are now buried under 3.0 to 6.1 meters (m) 
(10 to 20 feet [ft]) of dredged fill. 
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Given the potential for archaeological deposits in the buried floodplain at these 
locations, the 2003 cultural resource report recommended archaeological monitoring of any 
ground-disturbing activity in these areas. This recommendation was subsequently 
implemented for elements of the soil sampling at Terminal 4 in 2004 (Baker and Ellis 2004) 
and bank excavations/remedial actions at Slip 3 at Terminal 4 in 2004 (Smits et al. 2005). No 
evidence of archaeological deposits or materials was observed in the monitoring of these 
activities. It is considered nonetheless important to continue to implement the 2003 report 
recommendations. 

The archaeological monitoring of these projects was undertaken within the framework 
of archaeological monitoring protocols developed by AINW for the Port of Portland: Port of 
Portland Terminal 4 Field Sampling Archaeological Monitoring Protocol (Ellis 2004a) and 
Archaeological Protocol, Terminal 4, Portland, Oregon (Ellis 2004b). TheSe protocols define the 
role and responsibilities of the archaeological monitor and procedures to be followed in the 
event of the discovery of human remains or archaeological materials. These protocols were 
implemented for the monitoring that is the subject of this report. 

The decision regarding which soil samples and monitoring wells should be monitored 
was made by AINW Senior Archaeologist David V. Ellis. Proposed soil sample and monitoring 
well locations at Terminal 4 were submitted in advance by the respective consultants (URS, 
Hart Crowser, and Ash Creek [on behalf of BBL]) to Mr. Ellis. He then reviewed these plans 
and had overlays prepared that allowed him to compare the distribution of the planned 
excavations with the archaeological sensitivity areas. Proposed sampling and wells within or in 
the immediate vicinity of the sensitivity areas were selected for monitoring. 

In total, AINW monitored excavation of 7 monitoring wells and 28 soil borings for soil 
samples. URS conducted drilling and sampling of 4 of these wells and 2 soil borings; Hart 
Crowser was responsible for 3 wells and 22 soil borings; and BBL/Ash Creek excavated 1 
monitoring well and 4 soil borings. The locations of these excavations are shown in Figure 2, 
which also indicates the historical riverbank and Gatton's Slough channel. Most of the 
monitored excavations were in or along the buried Gatton's Slough channel or on the historical 
riverbank. The remaining monitored excavations were located in and around former beds of 
floodplain lakes or ponds. 

Field Investigations and Results 

AINW archaeologist R. Todd Baker, M.A., monitored the drilling of soil borings and 
monitoring wells and inspected soil samples obtained from the drilling at the Terminal 4 Slip 1 
Upland Facility on April 5, 7, and 8, August 25 to 27, and September I and 10, 2004. AINW 
archaeologist Todd Ogle, M.A., monitored drilling activity on September 7, 2005. The standard 
workday was 7:00 a.m. to 6:00 p.m., Monday through Friday. The monitoring was conducted 
within a designated exclusion zone. Mr. Baker and Mr. Ogle had completed the 404 -iour 
Hazardous Waste Operations and Emergency Response course and the 8-hour refresher course 
per OSHA 1910.120. Mr. Baker and Mr. Ogle also attended all of the daily site safety meetings 
conducted prior to commencement of the drilling. 

Modified Level D personal protective equipment (PPE) was utilized during the field 
activities. A full-face respirator, with appropriate filters and cartridges, was carried in case 
contaminant levels exceeded the acceptable parts per million. 
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For safety reasons field glasses and nitrite gloves were used to examine dirt as it was 
being removed from the sampling tubes. If possible artifacts or other archaeological deposits 
were observed, the archaeological monitor was to request that the sample material be deposited 
where it could be safely examined. Mr. Baker and Mr. Ogle completed daily monitoring logs 
designed specifically for the Tei 	minal 4 field sampling that summarized the results of each 
day's activities. 

Archaeological monitoring of soil sampling and drilling began on April 5, 2004. The soil 
borings and monitoring wells were completed using drill rigs employing the direct push drilling 
method (Photo 1). Direct push drilling is a method of drilling where the sampling tube is 
"pushed" or driven into the ground using a hydraulic probe hammer mounted on the back of a 
truck or on a remote control vehicle that can access locations a truck cannot reach (Photo 2). 
No rotation is involved so all of the samples are uncontaminated and there is no drilling debris 
on the surface. Direct push drilling allows the driller to take a sample sealed inside a plastic 
tube so that no handling of the sample takes place. The plastic tubes are approximately 1.5 
meters (m) (5 feet IN) in length, which allows for sampling in 1.5 m (5 ft) intervals, After the 
sample is taken the plastic tube is removed from the drilling sheath and the tube is cut open 
and the contents are sampled (Photo 3). 

Monitoring of drilling activities included the monitoring of soil borings T4S1 SB-3 and 4, 
T4S1 SB-24 to 28, T4S1 SB-36 to 41 (Photo 4), T4S1 SB-51 to 54, T4S1 SB-70 to 76, T4S1 SB-
92 to 95, and monitoring wells MW-02s, MW-08 and 09, MW-17, 19, 20, and 26. MW-19 had 
to be re-drilled due to a metal sheath from the drill rig breaking off in the original monitoring 
well hole. The soil borings were drilled to a depth of between 0.8 m (2.5 ft) and 9 m (30 ft) 
below the surface, depending on the purpose and location of the soil boring. The monitoring 
wells were drilled to a depth of between 8 m (25 ft) and 12 m (40 ft), depending on the location 
of the well and the depth water was encountered. 

Soils observed during the drilling in most locations consisted of a brown sand or 
grayish black sand, overlying a gray or grayish brown mottled silt loam or silty clay loam. 
Some locations had intermixed layers of sand and silt. The silt loam layer is considered to be 
the native soil in the project area. 

No prehistoric or historic-period cultural material was discovered during monitoring of 
the drilling of soil borings and monitoring wells and inspection of the soil samples obtained 
from the drilling for the Terminal 4 Slip 1 Upland Facility removal action project. At no time 
during the excavations did Mr. Baker or Mr. Ogle observe any evidence of artifacts or other 
possible archaeological deposits, and at no time therefore did they request that soil samples be 
deposited where they could examine them 

Summary and Recommendations 

AINW monitored the drilling of soil borings and monitoring wells and inspected the soil 
samples obtained from the drilling at the Terminal 4 Slip 1 Upland Facility site from April 5, 7, 
and 8, August 25 to 27, and September 1 and 10, 2004, and September 7, 2005. No 
prehistoric or historic-period cultural material was discovered during monitoring of the drilling 
or inspection of the soil samples. Based on the results of the field investigations, it is AINW's 
professional opinion that the drilling and sample collection did not affect any significant 
archaeological resources. AINW therefore recommends no additional studies at this time. 
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We appreciate the opportunity to participate in the monitoring project. Please contact 
our office if you have any questions about the results of the monitoring work or this report. 

Sincerely, 

R. Todd Baker, M.A. 	 David V. Ellis, M.P.A. 
Supervising Archaeologist 

	
Senior Archaeologist 
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Figure 1. Location of the Port of Portland's Terminal 4 and the project location. 
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TABLE K-1 
SOIL SUMMARY (53FT) FOR RIVERBANK SOILS AND RISK SCREENING 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 451051 1 	rable Unit 2 - Joint Source Control Soroonino Levels IEooIoioeI Race ors 

Constituents of Internt (COI) 
Period of Record Sam ples 

Non-detected 
Concentrations 

 Detected 
Concentrations Maxe... i 

Detection 
. 

Location 

COI Conc. 
(max) 

Potential Portland 
Harbor 

Bioaccurnulative 

cow' 

Joint Source Control 
Screening Level Value - 

Toxicity' 
COl 

Concentration 
Exceeds Toxicity 
Screening Value? 

Joint Source Control 
Screening Level Value - 

Bioaccumulation . ' 

COI 
Concentration 

Exceeds 
Bioaccumulation 
Screening Value? Minirnurn Maximum 

N 
of 

Samples 

Number 
of ND 

Detection 
Frequency 

Value (mg(kg) Value (mg(kg) 
CASNo Malyte Analyte Group Units 

7440 36 0 Antim011 	1 	11..1,11.1 111 , .1.11,..111..1. 11101.0 ° 1/1 ,10 ..5 ° 12 ?.... 5  0 0728 0 0728 0 0728 WS 64 

7440 38 2 Arseni.: ll..1.11, 	hr .1. 1,11 ii.,.. 001 , 0 9 	12 2....l• NA NA 
7440 41 7 BeryHilial 	.111.1.:0101-1111.1 11..1.11, 	hr .1.1,111k, 0 186 0 35 S 0 152 NA Ii NA NA 
7440 .1:: 9 il..1.11,.. Inorgaiii0) Yes 
75 15 .. .0 	1, NI IA Ii NA 
7440 0. :: [1.4,10 Illorgaiii0) 5 Yes 
7439 92 1 l 1 I 7 	Hort:lank:4 u Yes 
7439 9. 	.. II. 	6 	. 	6 	....1. 61. 	1 	.1 	11.organi0) Yes No NA Ii 

7440 ..2 .1 l 	1. 	, 	.1 	1,...1. mi 1 , •i 9 	12 2....:• S au ZIJO Yes No 
l 	1. 	, 	.1 	10 .1. , S 24 0 479 Yes No III 

7440 22 .1 .1 11 	, 	.1 	h 1.6. S 26D 21 Yes No NA 
7440 28 0 11. 	, 	.1 	10 .1. No NA NA 
7440 47 3 1. 	0. 11. 	, 	.1 	10 .1. Yes I I I ii 4200 ii 
7440 66 6 l 	1. 	, 	.1 	10 .1. mik•i 1a Yes 
89 12- 11 l'..10a.:11.: At..111.111.: I I, dimaillams mi 1 , •i 5 7011 Yes NA NA 
208.9h 8 I'. .1...0 dic Ah•limii.:11...drocallmis rim 1•• i l Yes 7 ii ,  NA NA 
120 12-7 ,, Polycyclic Ar• 	tic Hydro 	., 1011 , 0 1152 11111134 NA NA 
56 55 3 AOC, Polycyclic Aromatic Hydro 	.,10. 1011 , 0 0 0151 5 2::A NA NA 
50 32 8 AOC, Polycyclic Aromatic Hydro 	HI . .0 . III. 	I 	1..1 100.. .. 0 00008 .-; 2::A NA NA 
205 119-2 0.1110 ., 	0 AOC, Polycyclic Ar..10.10.: 1 Foll...,11.•01 111•11 , •i ........19 Aol 5 28A 8 01 NA NA 
1111 24-2 AOC Polycyclic Ahmi.10.:11.01100111-10 10 11 , •1 9 	12 2....i. s 	A 477 Yes 113 NA NA 
207 101-9 II 	III. 	, AIX, Polycyclic Ahmi.ilic11011•Haol••11, i 0 i k•i 9 12 2...7• S-28A NA NA 
117 81 	7 l 	d 	.1., 	H AOC Phthalate 1 oh,. 0 0170 

218.01-9 AOC, Polycyclic Ahmmlic Hy:hoc:aka. 111.i 	k•i 9 12 ,0..7• 1010'.. 8 19 S-28A 
1111 87 CH 1010'.. .0.212 0 0212 S 	) 11.12 NA NA NA 
.53 70 3 AOC, Polycyclic Ahmi.ilic Hydrocarbons FPI 	I.. I .. 	1,1 	/....:• S 	A NA NA 
84 	2 la 	a 	10 , 	1 	I.1.11. VOC, Phthalate) A.,. ND NA NA 
206 4 ,10 AOC, Polycyclic Ah.111.10.:111•11. 	HI . .0 1010 . .. o 026! s-28A NA NA 
86 7;1 . VOG, Polycyclic AI, 0.11i.: I Fa II. 	HI . .0 0101751 ..., 	) NA NA 
1113 a . . AOC, Polycydic Ah .111.10.:11011......11 . 66 :Pi 	I, •i 9 	12 2....).. _ 0 015.1 s 	A NA NA 
111 20 3 VOC, P010:01i.: Ah.11010,110 li 	ill . .1 1,.. 1101 , •1 9 12 2..05 13 2005 640 Yns o !0•1 NA NA 
85 Ill 8 AOC, P010:01i.: Ahmi 	110 li• 	al . HI:,  MI k• i 9 12 2015 (113211115 NA NA 
129 10) 0 013C, P.-1. 	.11. 	Ap.iipili.: 1101h. 	al. .1 H. , 0 i k•i 15 9 13 21015 
11097-69-1 Aroclor 125,1 I . C.Bs Av.. V., 111.1k.i 15 (1 13 2005 o 0845 NE) o 01 ND>SLV 
110(16 82 5 1•CBs Av.. V., 111.1k.i 15 9 13 2005 o 0394 NE) 
3 	, 0112 Organoch101 1011 , 0 9 1,115 1113 2005 36 36 .. 0.101 0 0077 NI ) Yns 0 0.1 
5103-11 9 .161.. 	- 	16 	6.1 	.11.. Oniartoch101 1011 , 0 9 12 2015 1113 2005 .. 0.101 01177 NI ) 0 0I H.. ND., SLV 
12789 03.6 H.. 	:1111011. 066610016.6 . 0.11.1 " 12 2..05 9 13 2005 .. 0.101 0 0077 NI ) No 0 0I H.. 
72 	A 0 0077 ........1.1 0.211 
72-55 9 .00.111-1 o 077 0 001..1 6•29 

50 - 29 3 ...... 	1601 0 0678 0 .006I ..■ 26D 0 0003 
319 £0, 8 delm1,11. 0011101 .. 0.101 0 0077 NI ) NA 
611 57 1 1 	ii..1•10, 01177 ........; 5 loA . 1  ....",". NA 
.6 	00 0 1 04,011 .0 1 - 	4.1,1110,11k 1011 , 0 9 12 2015 11132005 .. 0.101 0 0077 

2 	A I 	11.11ill - 	4.1,1110.11k 1011 , 0 9 12 2015 11132005 0 0678 NI ) Yns o 2117 
.1211174 1 	mit 	41.17•1 ,h1 	11101 1011 , •1 9 12 2015 91320115 01177 NI ) Yns o 2117 
53494 70 5 1 01,010,,m, • :I. pH 10•11101 1011 , 0 9 12 2015 11132005 01177 NI ) o 2117 
76 	A 1 	1, 	71 	1.16.6 . 	n.1,010.11101 	I 111.11..1 .. 12 2015 11132005 .. 0.101 0 0077 NI ) 0 01 

72-43-5 Mellim 0 . 10.1 • Intatiodilorine Peslk,kles 111. 	I 	I.. 	I .. 1,1 ,05  .1 12,1000  r ' 011116 01177 NI/ NA 
87 61-6 1,2,3 Ilk) il +Menzel, 05X: 0 0836 o 0836 S 23D .. 0:26 051 NA 
95 63 6 1,2,4 	IiinielholhenzeD 00(: .1106 0 106 NI ) No NA 
pH: 67 8 1,3,5 	la, 0 	11711...a....... V0(: 0 100 NA NA 
10..16 7 1,4 Di 110.1. SVI 	Hakntenated 0 106 

2 Buta,...0. VOC, 1 00 NA NA 
VOC, NI ) NA NA NA NA 
VOC, 0 106 NI ) NA NA NA NA 

...7'1-01..11.1•111011.1. ,  AOC 0 106 NI ) NA NA NA NA 
AOC 0 106 NI ) NA NA NA NA 

• 111010101111 AOC 0 106 NI ) NA NA NA NA 
90 02 :: ,.:11111..o...i:00•1010.11...110 AOC .1212 0 212 NE) NA NA NA NA 
DRU I 	11 , .,....1 	0.10. Petroleum Hydrocarhons 110)0,11 " I 2  2.", 295 149 36 2 S 29 302 NA NA NA NA 
100.41 	.1 1 	ilalhen.H..o.. AOC 0 106 0 106 NE) NA NA NA NA 
87 68 3 Hexachkaolaitadiime SVOC, Haloitimated mg DI 9.122005 9.122005 1 0 110).1. 0 226 0 220 5 23D 0 226 No 
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TABLE K-1 
SOIL SUMMARY (03FT) FOR RIVERBANK SOILS AND RISK SCREENING 

REMEDIAL INVESTIGATION 
PORT OF PORTLAND - TERMINAL 4 SLIP 1 

Terminal 4 Slip 1 Onerable Unit 2- Joint Source Control Screenino Levels (Ecological Receptors 

Cantituents of Interest (COI) 

Period of Record Samples 
Non-detected 

Concentrations 
Detected 

Concentrations Maximum 
DeteMion 
Location 

COI Conc. 
(max) 

Potential Portland 
Harbor 

Bloaccumulative 

COI?' ' 

Joint Source Control 
Screening Level Value - 

Toxicity' 
COI 

Concentration 
Exceeds Toxicity 
Screening Value? 

Joint Source Control 
Screening Level Value - 

BioaccumulatMn'' 

Ol 
Concentration 

Exceeds 
Bioaccumulation 
Screening Value? 

minimum  maximum  
Number 

of  

Samples 

Number 
of ND 

Detection 
Frequency 

Value (mg/kg) Value (mg/kg) 

CASNo Arialyte Analyte Group Units 

75 00 ,• M. -II I,. 	 :I II.i. I. - VoC ND No NA NA NA NA 
104 hl :: o 1911-, II mono Vol.: 0 0434 0 0434 S 23D 0 0434 No NA NA NA NA 
103 (-5 1 o I 1--1 a II k 	o VoC 1 No NA NA NA NA 
1)5.4) 	.- 1 ND No NA NA NA NA 
RElo I ko-i-MJ111.0-1 I s -11- -I. mu I loll-carbons S-29 138 No NA NA NA NA 
135-0 :a: my: liol--Ilmo ■ L Ls',2 00220 S-23D 0 0222 No NA NA NA NA 
127 18 4 Tetrachlemolh 	I ,  11 , 	.1 VoC ND No 8.1 No NA NA 
108 88-3 Tokuak - VoC 1 ND No NA NA NA NA 
79 01 - 6 Trichl•-moll n km t ICE) VoC ND No 2 I No NA NA 
1330 20 7 Xykau- .iiii --.••1/ VoC NI ) No NA NA NA NA 
Notes 
	1 - Oa -I. h • :led al Portlatal Harla8 1801.110110 lull lus 	-I I 	I- 	 • 8 a 0 11:-U1 k 1 il --I nil ,  ,.i 	 Mil IhhUIlhIlOIhl 	 SLV - screm in k I k sol ••••• hi 

2 - MacDonakl PECs and other SMVs 	 ND - nen-drama 	 max - 	11111.1111 	 VOC - volat le orgaMo. WIIII.L111(.1 

3 - DEQ 2001 Bioaccumulatiye Sediment SLVs 	 'my lat-  - milligram per ki aTram 	 NA - not ayailaNe 	 SVOC - semi-yolatik7 or anic Wm ) .1.1 

' Al JSCS criteria from Table 3-1, Final Ponland Harbor Joint Source Control Strategy, December 21, 2005,18M •••nykyk dml state( 11)8n01• Ponland Harl,r•jscs olownloaded January 3,2))))))) 

KMB00008827 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404
	Page 405
	Page 406
	Page 407
	Page 408
	Page 409
	Page 410
	Page 411
	Page 412
	Page 413
	Page 414
	Page 415
	Page 416
	Page 417
	Page 418
	Page 419
	Page 420
	Page 421
	Page 422
	Page 423
	Page 424
	Page 425
	Page 426
	Page 427
	Page 428
	Page 429
	Page 430
	Page 431
	Page 432
	Page 433
	Page 434
	Page 435
	Page 436
	Page 437
	Page 438
	Page 439
	Page 440
	Page 441
	Page 442
	Page 443
	Page 444
	Page 445
	Page 446
	Page 447
	Page 448
	Page 449
	Page 450
	Page 451
	Page 452
	Page 453
	Page 454
	Page 455
	Page 456
	Page 457
	Page 458
	Page 459
	Page 460
	Page 461
	Page 462
	Page 463
	Page 464
	Page 465
	Page 466
	Page 467
	Page 468
	Page 469
	Page 470
	Page 471
	Page 472
	Page 473
	Page 474
	Page 475
	Page 476
	Page 477
	Page 478
	Page 479
	Page 480
	Page 481
	Page 482
	Page 483
	Page 484
	Page 485
	Page 486
	Page 487
	Page 488
	Page 489
	Page 490
	Page 491
	Page 492
	Page 493
	Page 494
	Page 495
	Page 496
	Page 497
	Page 498
	Page 499
	Page 500
	Page 501
	Page 502
	Page 503
	Page 504
	Page 505
	Page 506
	Page 507
	Page 508
	Page 509
	Page 510
	Page 511
	Page 512
	Page 513
	Page 514
	Page 515
	Page 516
	Page 517
	Page 518
	Page 519
	Page 520
	Page 521
	Page 522
	Page 523
	Page 524
	Page 525
	Page 526
	Page 527
	Page 528
	Page 529
	Page 530
	Page 531
	Page 532
	Page 533
	Page 534
	Page 535
	Page 536
	Page 537
	Page 538
	Page 539
	Page 540
	Page 541
	Page 542
	Page 543
	Page 544
	Page 545
	Page 546
	Page 547
	Page 548
	Page 549
	Page 550
	Page 551
	Page 552
	Page 553
	Page 554
	Page 555
	Page 556
	Page 557
	Page 558
	Page 559
	Page 560
	Page 561
	Page 562
	Page 563
	Page 564
	Page 565
	Page 566
	Page 567
	Page 568
	Page 569
	Page 570
	Page 571
	Page 572
	Page 573
	Page 574
	Page 575
	Page 576
	Page 577
	Page 578
	Page 579
	Page 580
	Page 581
	Page 582
	Page 583
	Page 584
	Page 585
	Page 586
	Page 587
	Page 588
	Page 589
	Page 590
	Page 591
	Page 592
	Page 593
	Page 594
	Page 595
	Page 596
	Page 597
	Page 598
	Page 599
	Page 600
	Page 601
	Page 602
	Page 603
	Page 604
	Page 605
	Page 606
	Page 607
	Page 608
	Page 609
	Page 610
	Page 611
	Page 612
	Page 613
	Page 614
	Page 615
	Page 616

